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SECTION I. 
GENEEAL BEPOBT. 

I have the honour to submit, for the information of the Goremment of 
India, my Eeport of the proceedings of the Marine Survey Department 

during the season under review. In paragraph 11 
^^* No. 64, dated the 8ih March ^j ^^^ Resolutiou* of the Government of India in 

the late Department of Eev^iue^ Agricjolture a&d 
Commerce, I was instructed in future to prepare the Reports of the Marine 
Survey Department for the surrey-year, which is usually reckoned from the Ist 
October (when the cold season is commencing in most parts of India, and the 
Surveyors are again taking the field, after having completed the charts, sailing 
directions, &c., which were connected with the previous surveying season) to 
the 30th September of the followiog year. 

2. In order that the Government of India may be furnished with a complete 
account of what has actually been done in this Department since the publica- 
tion of the last Beport (which embraced the period known as the official year) and 
in accordance with the wishes of Government, the present Bepwt embraces a 
period of eighteen months, extending from the 1st April 1878 to the 80th Sep- 
tember 1879. 

3. I consider it advisable to state, for facility of reference, the plan 

followed in reviewing the present season's work. 
ano ifliepo j purposc to mention, fir^, remarks on my 

inspection of several harbours of India in company with Colonel Thomason, 
B.E., and Captain A. W. Baird, B.E. ; secondly^ the surveying operations of the 
season and those anticipated during the next five years; thirdly ^ the work 
executed in the drawing branch and office ; a/nd lastly ^ to state the official 
changes that have taken plAC6 during the past eighteen months, and to note 
the good services of the officers attached to the Department. 

4. In the beginning of the year 1878 I informed the Government of India 

w of inspecttd of the Tiirion. JJ^' ^r consultetiou with Captain A. W. Baird, 
sea-porte for the purpose of leieot- B.E., the Supermtcndcnt of Tidal and Levelling 
ing sites for sfif-registermg tide- Operations in India, regarding the various sea-ports 

^^^^' where self -registering tide-gauges should be first 

established, and in respect to the possibility of finding suitable sites at the 



ports selected, where some supervision could be given by the Port OflBcer 
or Executive Engineer, not only to ensure that the work, attended to by the 
native in charge of the instrument, was properly carried out, but also that 
the accuracy of the time kept by the clock attached was periodically tested by 
the telegraph from Madras, we considered that much time would be saved and a 
more satisfactory conclusion arrived at of the capabilities of each port, if 
Captain Baird and I visited all places in company and decided all questions on 

the spot. 

5. With the above object in view I was permitted in the letter, n^arginally 

No. 67 (Surveys), dated the 4th mentioned, from the Department of Revenue, 

February 1878. . Agriculture and Commerce, to proceed on a tour 

of inspection, and by meeting Captain Baird at Madras, to go on with him to 

Tuticorin, Paumben and GbUe, as also to Colombo, where we could see 

Colonel Eyers, B.E., the Surveyor-General of Ceylon, and ascertain how he 

could help us with a tide-gauge at Gralle for the purpose of obtaining accurate 

tide tables for Ceylon. We were then to continue our coasting tour towards 

Bombay, visiting en route Mootum (Cuddiapatam), which His Grace the Duke 

of Buckingham suggested to Captain Baird should be one point for a gauge, 

and subsequently Cochin, Calicut, Beypore, Cannanore, Mangalore, and Carwar. 

6. I was informed by telegraph that Colonel Thomason, R.E., deputed by 

the Government of Indm to examine the harbours on the coasts of India, 

had been authorized to arrange with me for his accompanying Captain Baird 

and myself in our tour from Madras, and I was directed to meet aU his wishes, 

as also to assist him with my advice. 

7. I wished to stay a week at Calingapatam for the purpose of making an 
examination of the bay and rocks there for Major Thomason, K.E., who was 
of opinion that a plan of that place would assist his enquiry into the effect 
which artificial marine works, along the Madras coast, have in arresting the 
moving sand. As I could not arrive at CaUngapatam till the middle of March, 
when the fresh southerly winds had already commenced, this examination has 
been unavoidably postponed. 

8. Erom Bombay I was permitted to make my contemplated examination of 
the Cambay Gulf ports, which the Government of India had previously sanction- 
ed, but which I was prevented from carrying out, during November 1877, in 
consequence of my inability to obtain the Indian Government Steamer Mat/ Frere^ 
which was required at that time by His Excellency the <3ovemor of Bombay. 
During my stay at Bombay, I desired further to test the actual soundings in the 
upper harbour for the purpose of comparing them with Navigatiag lieutenant 
Palmer's soundings (whose chart of that locality had been sent to me), in 
order that a full and precise report upon that of&cer's survey might be fur- 
nished to the Government of Bombay. 

9. After having thoroughly scrutinized Lieutenant Palmer's chart and 
Report on Lientenant Palmer's taken carcf ul soundings in the harbour, I reported 

gurvey of Bombay harbour. that it was difficult to imdcrstaud on what 

principle he prepared the fair sheet from Ids original or what method was 
adopted in the selection of soundings, as several dangerous shoal patches 
are omitted from the fair sheet, whilst many of his excessive depths are shewn 
therein close to his minimum depths, and this over muddy portions of the 
harbour where the bottom is known to be tolerably even and cannot have such 
inequalities. I stated that it was too much to expect that one man, however 
quick and talented, in a steam launch, could supervise the steering of the boat, 
see that the soundings were taken " wp and diyum^^ (i. ^., vertically) as well 
as the noting them in the field book, besides observing, reading off and 
recording the necessary fixing angles. No one surveyor, without a trained 
assistant, could have done all this work properly unless the survey of so 
extensive a harbour as Bombay had occupied him three or four years. 
At the same time I pointed out that there is much that is valuable in 
Lieutenant Palmer's report on Bombay harbour, inasmuch as he discussed ^the 
question of silting in the upper harbour, his observations and remarks being 
founded on levels of ancient and recent date ; but his charl is of little practical 
value for scientific comparison, as the contradictory depths therein render it 
quite untrustworthy for navigating purposes and necessarily preclude any idea 
of its publication. 



10. I proceeded on the above tour of inspection in the British India Steam 
Navigation Company's Steamer Rajpootana on the 8th Mai'ch 1878, and met 
Captain Baird at Madras. At False Point, Captain Baird had selected a spot for 
the tidal observatory on the sandy spit, which is subject to change every year. 
This position is considered by some aut*horities hardly suitable, as the observa- 
tions would be afiEected in a great measure by the freshets from the Mahanuddy 
river, and that, perhaps, a better locality might be secured at Balasore. 
Balasore, however, would not be preferable, because the bar is dry at low- water 
spring tides. It is specially in the interests of the port of Calcutta that a 
gauge should be . erected somewhere in this neighbourhood, as from these 
observations, and others which have already been recorded at several points on 
the Hooghly, correct tide tables for that river may be produced. This is so 
important in the interests of navigation, that I recommended that the 
Government of Bengal should be invited to consider the advisability of obtain- 
ing from England a complete apparatus of Captain Baird's pattern, for erection 
at whichever of the above sites may be decided on as being most suitable. 

11. Vizagapatam was the next Tidal Station selected by Captain Baird and 
myself. I informed the Government that the gauge was being got ready in 
Bombay, and that matters would be expedited if the Government of Madras 
issued instructions to the Port oflBicer of Vizagapatam to have the house and 
apparatus placed in position without loss of time. This port was also examined 
by myself and Colonel Thomason, B;.E., who has submitted plans and sugges- 
tions, for making a great harbour there, to Sir Andrew Clarke, B/.E. 

12. At Madras, where extensive works connected with the proposed new 
harbour are being carried out, it is most important that a complete series of 
observations, extending over at least two years, should be obtained. The 
screw-pile pier was the site chosen for the gauge, and explanations were given 
to the Master Attendant regarding its erection. 

13. As the steamer {Margaret Northcote) which we expected to find avail- 
able at Tuticorin had been sent to Bombay for repairs. Captain Baird proceeded 
by rail to Madura and thence to Paimiben by d&k. I did not accompany him, 
as it was necessary for me to go on to Galle for the purpose of inspecting the 
light-vessel Colombo proposed for the Krishna shoal. I, however, deputed 
Mr. Morris Chapman (Assistant Superintendent), who was conducting the 
survey there, to meet Captain Baird and point out a suitable position which 
had previously been chosen on the mainland opposite Paumben. It should 
be ste^ted here that the Colombo was inspected by me in company with Cap- 
tain J. T. Lewis, B.N.B;., of the British India Steam Navigation Company's 
Steamer Rajpootana, and our report thereon was duly submitted to Grovem- 
ment. The vessel is now being used for the purpose for which she was required. 

14. The Margaret Northcote having returned to Tuticorin by the middle 
ti fp be p ^^ January 1879, Colonel Thomason and I pro- 

nspec on o aom n ass. cccdcd vid Madras to the south of India, and left 
Tuticorin on the 18th, in that vessel, for the Paumben Pass. We there 
inspected the present pass and the neighbourhood, and finding that the 
soundings had not been carried so far eastward as Colonel Thomason re- 
quired, I took several additional lines of soundings in the Margaret Northcote y 
which proved that the water on the south side of E/ameswaram island was 
much shoaler than was anticipated, and that the survey made by Mr. Chapman 
required an extension of at least 3 miles to the eastward. I accordingly 
instructed Mr. Chapman (see Appendix I) to extend the survey in accordance 
with Colonel Thomason's wishes ; this was subsequently done, and a copy of 
the extension was forwarded to the latter officer. 

15. Having approved the position and advised the Master Attendant at Paum- 
ben as to the manner in which the house and apparatus should be set up when 
they arrived. Captain Baird proceeded to Beypore, where we had arranged to 
meet. We selected at Beypore a most suitable position for the next Tidal 
Observatory, near the railway terminus, where true Madras time is kept and 
corrected every day by telegraph. 

16. As only a limited number of gauges were in Captain Baird's possession, 
no site was selected between Beypore and Carwar, though, when the observa- 
tions have been completed at any of the present stations, it would be desirable 
to remove one apparatus and establish a Tidal Observatory at Maugalore. 
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17. Carwar had already been visited by Captain Baird, and a suitable posi- 
tion chosen. The gauge and apparatus there having been set up in the beginning 
of March, we found it in full working order. It wUl, doubtless, be advisable 
eventually to establish an intermediate Tidal Station between Carwar and 
Bombay. I therefore informed the Government that Eatnagiri would be the 
most suitable, as it appears probable that it will be in telegraphic conmiunica- 
tion with Bombay before long, and Captain Baird would be able to connect it, 
by way ' of the wAjnbah Gh4t, with his main line of levels through the Dekkan. 

18. Before any works could be planned for the improvement of this port, 
an exhaustive survey of Carwar port was very necessary. I visited the place in 
company with Colonel Thomason, and he wanted not only a large-scale survey 
of Beitkul cove and Carwar head, but also a chart shewing the actual set of 
the tidal streams therein and the outside oceanic currents. Such information 
is not obtainable from the port authorities, who have never noted these pheno- 
mena ; it is also outside the sphere of Captain Baird's operations, which have 
to do with the rise and fall and times of tides. I therefore recommended that 
an elaborate survey of Carwar should be made by No. 1 Party at the com- 
mencement of the ensuing season. 

19. At Bombay I inspected the gauge erected by Captain Baird on the 
Apollo Bunder, and found that observations were being steaidily recorded. 

20. I informed the Government of India that more than two years must 
elapse before we have an efficient steamer in which a thorough re-survey of the 
whole Gulf of Cambay could be undertaken, and that by that time some of the 
gauges now in use would be available for service in the Gulf, and Tidal Observ- 
atories might then be established at the mouth of the Tapti river, at or some- 
whisre near the town of Cambay, at Gogo or Bhaunagar, and on the Eattywar 
coast, either at Shialbet or Diu head. His Highness the Thakoor of Bhaunagar 
readily agreed to purchase and erect a self -registering gauge near Bhaunagar 
light-house. The gauge has since been erect^ and is now in working order. 

21. With regard to Gogo, I would mention that Colonel Thomason and I 
Examination of Gogo and Bhau- inspected and partly suTVByed that place in April 

nagar. 1878, and I believe the Colonel has submitted a 

preliminary report to Sir Andrew Clarke. I again proceeded there in the May 
.Frere in October 1878, and made an examination of the approaches to Gogo 
and Bhaunagar which will be extremely useful in the preparation of a new 
chart. 

22. It might be at once stated that there is no ship harbour (in the true 
sense of the word) at Gogo. There is merely a shelf or plateau, with hard clay 
bottom, over which at lowest sprii^ tides there remains a general depth of only 
7 to 10 feet with a few pools of limited extont which have only 10 to 14 feet* 
Large ships have to anchor five miles off, otherwise nearer to Gogo they would 
take the ground at low water ; and so strong are the ebb tides at springs that 
two anchors ahead would scarcely hold a paddle steamer like the May Frere. 
Colonel Thomason and I considered that a tidal basin at Gogo creek (for such 
small vessels as are ever likely to be used for sea communication between £at* 
ty war and Guzerat) is quite a feasible project and not likely to be VOTy expen- 
sive. However, I expressed my concurrence, with the opinion of His Excellency 
Sir Bichard Temple, that 'Hhe expenditure of money on luuHbour works 
at Gogo is of doubtful expediency, as the neighbouring harbour of Bhaunagar 
is beii^g so much improved by the Native Chief/* 

23. My further and more lengthy examination of the channel leading from 
the Gulf of Cambay into Bhaunagar creek proved that the sandbanks, which 
have increased in extent on its north-east side, only tend to provide more ample 
and complete shelter to the good anchorage for ships of the largest size which 
exists off the new light-house at Bhaunagar. I informed the Gk)vemment that 
this light is well placed for the purpose of guiding vessels right up to the 
anchorage from the deep sea ; but a lantern, rather larger— say, one of Chance 
Brothers' Srd order dioptric, holophotal, with red and green cuts to mark the 
shoals at the sides of the fair channel — would render the navigation more easy 
in hazy weather. 

24. I was also permitted to confer with Captain Baird at his office in Poena 
— where all the records of the Tidal observations are collected — on the several 
important points connected with the subject which it was desixable to settle^ 



especially with regard to ihQ form in which the tide tables, required for nautical 
use, should be published when compiled, and the selection of the fixed datum 
levels to which our local soundingsf should be reduced. Amongst the appendices 
of this Report will be found a reprint of an order issued by myself to the 
Officers of the Department regarding Tidal observations in India, as also my 
memorandum on Indian tides ; these will be found in Appendices B and C. 
26. I am now occupied, amongst other engagements, in preparing a cor- 
n 1 *vx r.f - w.«+ p^oof ^f rected edition of the West Coast of Hindost^n Pilot, 

Compilation of a West Coast of iii>ii.,. o -w^ i ^ i i.-rT. i a 

Hindostaa Pilot and a Bay of Ben- , as also the uTst edition of an East Coast of Kindostan 
gal Pilot. and Bay of Bengal Pilot — the necessity for which 

has long been felt by navigators in these seas, as so many ports have of late years 
opened up, of which no mention whatever is made in any Sailing Directory extant. 

26. Later on I was permitted to carry out a more extensive inspection of the 

several harbours of India in company with Colonel 
in|ri!^ron878 To ' '"■ Thomaaon. R.E. During this inspection much 

valuable hydrographic information was gathered, 
which will be incorporated in the new edition of the sailing directions abova 
referred to. The season was too far advanced when Colonel Thomason accom- 
panied me in the Indian Government Steamer May Frere to the Gulf of Cam- 
l)ay; we wished to inspect the mouths of the Tapti and the Nerbudda, but 
UBdfortunately could not, as the southerly winds caused a heavy swell, whilst the 
haze was so dense that we could not identify shore objects or see the beacon 
lights by night at less than half their proper visibility. 

27. At Verawal, of which there was no chart, I determined the positions of 

, , the new light-house and new piers, and by sounding 

m the roadstead I discovered some dangerous 
patches of rock outside the port. After my examination of this place we were 
enabled to publish a usefiil chart. 

28. No chart of the port of Seraia having been published hitherto, I . ex- 

^ ^ . -, . amined the place and made several additions and 

New chart of Seraia. x« x ^i • • i n i 

corrections to the original survey. Some valu- 
able information affecting navigation was obtained by me, and a chart shewing 
the result of the work done here is being prepared for publication. 

29. Whilst at Cutch Mindvi I took observations to test the triangulation of 

the larger scale originals from which our new chart 
of cXii!" P^^^^'^'^ ^^*'^ ""^ ^"^^ of that place was compUed. In forwarding a copy 

of this chart to the Hydrographer of the British Ad- 
miralty, I pointed out that the present Admiralty chart of Gulf of Cutch was 
a compilation from surveys by Grieve, Constable, and myself. I fully 
remembered Mr. John Walker writing to me some 25 years ago that Grieve's 
latitude of Assar pagoda differed about half a mile from mine, and remarking 
to me that the Great Trigonometrical Survey would soon be going to Cutch, and 
then we should know which was right. Soon after that the Gulf of Cutch chart 
was published, but I never had an opportunity of revisiting M^ndvi, and of 
testing this, until the other day. Some Commanders of the British India 
Steam Navigation Company had recently told me that the chart was quite 
wrong about Mandvi ; I therefore went there, and took with me my own 
original drawing of the approaches to Mdndvi, done when I was Selby's as- 
sistant in 1847, but never published by the East India Company, which drawing 
was in the Hydrographic office of the Admiralty from the time the documents 
were sent there until they were made over to me with the majority of the 
Indian originals in 1874. I tested this sheet by angles and found my 
bearing of Assar pagoda from Cutch Mandvi light-house to be perfectly correct. 
The true line of bearing was afterwards marked on a chart which was forwarded 
to the Hydrographer. I think it may be gathered from the above that Walker 
accepted Grieve's latitude of Assar pagoda and my latitude of Mandvi. This 
error caused the chart of the Gulf of Cutch to be hitherto looked upon with 
distrust by navigators. The Hydrographer has since informed me that the 
Admiralty chart has been corrected. 

30. I was also authorized to visit the ports of Burma, as also Port Blair, in 
company with Captain A. W. Baird, R.E., to select sites for two or three self- 
registering tide-gauges and to gather information of utility to navigation. We 
examined both Diamond and Hinghie islands at the mouth of the Bassein riter 

B 



6 

and obtained the opinions of the Bassein pilots stationed on Diamond Island 
respecting a site for a gauge at one of those places, and at the same time I dis- 
cussed with them all the dangers in the nayigation of those waters. A full 
account of the work accomplished during the abore-mentioned tour will be 
found in the reports published in Appendices H and I which were submitted to 
the Government of India. 

31. In connection with my visit to the Cambay Gulf, I should state that 
a petition, signed by upwards of seyehty native ship-owners and ship-masters, 
was submitted to my office, and I was informed therein that, in consequence 
of the existing lights being insufficient and of the imperfect state of the chart, 
a large number of vessels are either wrecked or damaged every year by the sand- 
banks existing in the Gulf. The petitioners solicited that a thorough examina- 
tion of the Gulf might speedily be made in the interests of navigation. 

Surveying Operations of the season^ and proposals for the next five years. 
' 32. The surveying operations of this season were carried on, as in the pre- 

No. 1 (Bombay) Party. ^^ ^^^^^ S^^^L^h 

NaTigaiinff laeutenant F. W. Jarrad, B.N., Deputy Saperintendent in ... V x v 'i«> 

charge. consistmg of the officers 

Navigating Lieutenant B. W.|Petley, K.N., AsBistant Superintendent. mentioned in the mar- 
Navigating Lieutenant T. C. Paeooe, R.N., Assistant Superintendent. ^-^ -.««i«^^«,^ ^^^^^^^^ 
Mr. P. J. lalle. Assistant Superintendent. g^s as alsO OnC engineer 
Surgeon J. Armstrong (Bengal establishment), Medical Officer and Nator- for the stcam-CUttcr, 

^^"^ No. 2 (Madras) Party. J^^ tidcwatchers, twO 

Mr. Morris Chapman. I.N., AssisUnt Superintendent in charge. leadsmen, tWO SCCUn- 

Lieutenant W. H. Coombs, R.N., Assistant Superintendent mCS, three stOKCrS, five 

Mr. W. H, W. Searle, Officiating Assistant Superintendent. lascars One m.essenser 

and one clerk. Each party was provided with a steam-cutter, a pulling (whale) 
boat, tents, and the necessary surveying gear. 

33. I informed the Government of India that there is little prospect of the 

i«.po..ibiUty of examining ..r« f^ ^^eying Steamer being r^y for work before 
poru in the absence of a suitable the rainy scasou 01 1880-81, and that, therefore, m 
steamer. ^hc absence of a properly equipped vessel, surveying 

work must be carried on as at present by boat parties. The survey of a large 
port like Akyab could not be undertaken with only small steam-cutters, and 
Navigating Lieutenant Jarrad reported that even the Indian Government Steamer 
May Frere was unsuitable for the coast work which he executed in that vessel 
last season. It was therefore impossible, with any satisfaction, to send a party 
to survey the Gulf of Cambay, which most requires attention on the west side of 
India, or to Akyab in British Burma. 

34. The following are the instructions issued to the officers in charge of 
Instructions to officers in charge the above-mcntioncd survcy parties in regard to 

of survey parties. the work they wcrc required to cxecutc. Full par- 

ticulars of the work accomplished have been furnished in Section III : 

35. Lieutenant Jarrad was ordered to make a thorough survey of Jyghur 
^ . ^ J r XT 1 « ^ port* including the prominent headland and a pcu^of 

Work sanetioned for No. 1 Party, t, . n^P. ^ . , _j. ^ i_ li. iiL 

the nver. This was another port of shelter during 
the south-west monsoon, and Sir Eichard Temple expressed a wish that a 
thorough siiryey should be made as soon as possible. Jyghur was taken up 
after Ratnagiri in consequence of its proximity to the latter port. 

36. The next place which Lieutenant Jarrad's party was to undertake was 
the entrance of the Dabhol or Anjenwil river, which the Collector of Ratnagiri, 
Mr. Arthur Crawford, was very anxious to have thoroughly surveyed, as the 
passenger traffic by coasting steamers is rapidly increasing, and it was necessary 
to know where to place lights and buoys. 

37. The recent erection of the Chaul Eladu beacon and my visit to the 
locality shewed me the danger of allowing the approaches to Bombay harbour to 
remain inaccurately delineated on the Admiralty chart. The Chaul Kadu rock did 
not even appear on the chart. Lieutenant Jarrad was, therefore, instructed to 
make a scientific examination of that reef and its neighbourhood ; in fact, all 
below Kenery island to Chaul with a view to our being able to compile a more 



comprehensive chart of Bombay and its approaches. The necessity for an im« 
proved chart was pointed out in a report furnished to the Government of India 
during August 1877 ; hut, since my discovery of the incorrectness of the existing 
chart in reg^Urd to the Chaul Eadu reef, the urgency of such a work became more 
apparent. 

38. The establishment of a self -registering tide-gauge in Bombay harbour by 
the Superintendent of Tidal and Levelling Operations rendered this season a most 
favourable opportunity for setting at rest the disputed question regarding the 
datum level to which the soundings in and off Bombay have been reduced, and 
for taking fresh and accurate soundings to check those given by Lieutenants 
Whish and Palmer on their respective charts. I informed the Government of 
India that Captain £aird's tide-gauge was at full work in Bombay harbour, and 
would be a great help to the Surveyors, as also that its registrations would 
be continued for more than a year. I moreover stated that, by synchronous 
observations taken at or near Alibag by Lieutenant Jarrad, we should learn also 
the difference in the range of tide, both outside and inside the harbour of 
Bombay. 

39. In connection with preparing a more comprehensive chart of Bombay 
harbour and its approaches, I informed the Government that we could utilize 
the good portions of Lieutenant Palmer's recent survey, whilst those portions of 
it reported by me as being improperly sounded should again have the depths 
systematically measured and reduced to a correct datum by Lieutenant Jarrad 
and his party. 

40. In regard to the operations entrusted to Mr. Morris Chapman, I had 
«rt ^ :.i.^T««^ previously pointed out to the Government of India 
Work sancfaooed for No. 2 Party. ^^ obtained premature sanction to those surveys 

which could be most conveniently undertaken. Mr. Chapman's work embraced 
firstly Tuticorin (where his boats and surveying gear were at the commence- 
ment of the season), then Cochin, and subsequently Beypore. 

41. The survey, of Tuticorin was to be on the same scale as Pranklin's 
original survey of the harbour and roadstead, i. e., 4 inches 3=: one nautic 
mile, and the necessity of making an exhaustive search for rocky patches in 
the western side of the anchorage, was fully pointed out to Mr. Chapman. Bte 
was to carefully soimd the southern passage into the harbour (which is entered 
to the south-^est of Moorum Shulli Tivo and goes up past Devil's Point), in 
order to find, if possible, a clear chanfiel, as also to indjlcate the sites for 
leading marks inward. 

42. The Government of India have been informed from time to time what 

ports, in my opinion, urgently require examina* 
Appiioations made to the Depart- tiou. I should, howcvcr, state that many appllca- 

ment for the execution of Bunreys. ^j^^ j^^^ ^^^ ^^^^ ^ ^^^ jj^^.^^ g^^^y 

Department for the execution of surveys of other ports which, although they 
require attention, cannot be taken up, as the means at our disposal at present 
are so limited. But it must be stated that we have endeavoured to comply 
with demands made on us whenever it has been found practicable to do so 
without affecting the interests of the public service. 

43. During the survey of the Dabhol river a pressing request was made to me 

Surrey of Bankot. rirer. }7 ^' ^- ^ Shepherd of Bombay, the owner of a 

large number of coastmg steamers, for a survey of 
the Bankote river by Lieutenant Jarrad's party before they proceeded to Ohaul. 
Mr. Shepherd offered to convey the party in his steamers from Dabhol to 
Bankote, and afterwards to Bankote free of charge, and he wrote as follows : 
" I venture, as the only European ship-owner who has steamers frequent- 
ing Bankote twice daily, to address you an urgent appeal that you kindly direct 
the survey of the Bankote Bar being immediately taken in hand on comple- 
tion of the Anjenwil survey. Bankote has the largest traffic of any of the 
Konkan rivers, and being at the same time the most dangerous, I trust you wiU 
direct it being surveyed this season, as it is the only place on this coast the com- 
manders of my steamers are afraid of ; and I believe that, with a proper survey, 
leading marks may easily be so arranged that it may be made, if not quite 
safe, certainly much more than it is now." I also received a tel^ram from 
the Private Secretary of His Excellency Sir Richard Temple, in which he 
stated that the " Governor would be grateful if Bwkoto survey could be undtt- 
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taken immediately after DabhoL" Meanwhile the survey party had proceeded 
to Chaul, and having informed Sir Bichard Temple of this by telegraph, I 
reported by letter that the survey of Bankote was not included in the programme 
of the Marine Survey operations for the season, and that as the Government 
of India had a{)proved the programme, it could not be modified in any way 
without the previous sanction of Government, I moreover stated that the 

• Bankote has lately been the ^^^ ^^ too far advanced to enable the work 
roughly surveyed by No. 1 Survey to be attempted, but that it would be attended to 
Part^, and will be noticed in next ^hcu the Operations of the ensuiuff season were 

yearsKeport. j -j j.« * 

under consideration.* 
41. The Chief Commissioner of British Burma requested my opinion on a 

suggestion of the Commissioner.of Arakan, that the 
riv^err**^' ^"^ ^'**^ """"^ Sandoway entrance to the Naaf river should be buoyed ofiE for 

the purpose of facilitating and developing the 
trade carried on at Naaf. I was asked to state the probable cost, as also 
when it would be convenient for an ofi&cer of this Department to be deputed 
to do the work. I informed the Chief Commissioner that the river could 
not possibly be buoyed off, nor the expense of the operations be estimated 
until the place is surveyed, and I mentioned that, with the permission of the 
Government of India, I should examine the entrances of both the Naaf t and 

tBoth these places have since ^^J^^^^ + /r'?' ^^J^S January or February 
been examined by me; reports 1880, provided the Indian Government steamer 
MnuarET'ort*^^"^ in next year's jffugh Bose OT Enterprize could be lent for the 
por . purpose. My attention was invited to the great 

inconvenience caused to the public service and danger to boats by steamers 
lying some distance out from the mouth of the Sandoway river, and the necessity 
of an examination of the place was urged by the Commissioner of Amkan. 

46. In the early part of August 1878, I was informed by the Government 
„ ^ -^, . of Bengal that the Commissioner of Orissa had ex- 

Survey of Dhamra nver. j • i. i? i? j.i. i. ^ i!_^ 

^ pressed a wish foy a survey of the channel from 

Chandbally to the sea to be undertaken by the Port officer of Chandbally 
(Mr. Webster), and I was requested to furnish the Lieutenant-Governor with 
my advice as to the nature of the survey to be undertaken by the Port Offi.cer 
and the appliances actually required for the purpose. Having visited Chand- 
bally and ascertained what was necessary, I made the following suggestions : — 

(a) That the mouth of the Dtumra river, up to the village of Dhumra, 
should be surveyed in detail by the Port Officer, under the in- 
structions of the Marine Survey Department, whence instruments 
for the work would be lent. 

{b) That for the purposes of the survey, the Port Officer should be pro- 
vided with either a steam launch or an accommodation boat. 

((?) That from Dhumra to Chandbally buoys were already laid, and that 
only beacons were required to shew certain points which are 
submerged in the rains. 

(rf) That the Palmyras Reef buoy required to be placed in position ; 
but that this was to be done by the Chjde^ river surveying vessel, 
which was to be sent to Chandbally in Pebruary or March 1879 
for that purpose, to work in communication with the Port Officer. 

46. The Lieutenant-Governor having accepted all my suggestions and sanc- 
tioned the survey of the Dhumra river, as proposed by me, the necessary 
instruments and full instructions for the survey were forwiarded to the Port 
Officer ; but unfortunately the work was never executed, as Mr. Webster fell sick 
and was afterwards transferred to Calcutta as Assistant River Surveyor. 

47. During the year 1878, the Government of Travancore informed me that 
I ..^ M T. :i :. * survey of Quilon Roadstead t was much required 

Survey of Quilon Roadstead. ^ ^^^ interests of the Scottish India Coffec Com- 

tTTie chart of Quilon has lately P^^y* wlio have large vcstcd interests in South 

been oorrected by me, and some value- TravaUCOrC, and I Was SUSked tO CXprCSS my vicWS 
able additions have been made there. ^^ ^^^ matter, aS also to stato the probable COSt 

of such a survey. I informed the Government that 
the means at the disposal of this Department would not permit of a survey of 
Quilon being undertaken for some time^ and moreover that^ from my knowledge 
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of the place, I was confident that no harbour could be constructed there except 
at very considerable expense which would not be warranted by the trade of the 

port. 

48. The Indian Government Steamer May Frere having grounded near Hog 
Survey of the approaches and Island, the Government of Bombay requested my 

vicioitj ot the hydraulic lift at Hog attention to a Suggestion of the Superintendent of 
laiand, Bombay. Marine, Bombay, that a survey of the approaches 

and vicinity of the hydraulic lift should be made by the officers of this Depart- 
ment. From personal inspection I ascertained that an immediate examination 
was not necessary and communicated this view to the Gk>vemment, intimating 
at the same time that the matter should be fully considered when the general 
survey of the Bombay foreshore was resumed. 

Surveying Operations anticipated during the next five years. 

49. In paragraphs 1 to 4 and 14 of the B/ight Honourable the Secretary of 

Departmeut of Revenue, Agrioui- State*s despatch No. 8 (Geographical) , dated the 24th 
tnre and Commerce No. 138 (Sor- January 1878, received with the letter marginally 
veys), dated 6th March 1878. ^^^^^ gis Lordship, after reviewing the first Annual 

BfCport of the Marine Survey Department, asked for a programme of the pro- 
bable work which this Department would be able to carry out during the en- 
suing five years. 

50. In submitting this programme, I informed the Government of India that 

Vids Marine Survey Department ^^^ ^^^\ ^^^^ ^^ QOl^, bc dependent On the 

No. 40 (Surveys), dated 4th June means at our disposal. I also Stated that at pre- 
1878. gent we have only two small steam-cutters which 

do tolerably well for surveying small river mouths and minor harbours ; but 
where tidal currents are strong and the water deejii these boats are quite in- 
adequate. 

61. I wish to state here what my proposals were in the programme furnished 
for the information of the Secretary of State, and what portion of the work 
has been carried out up to the present time. 

52. In the absence of the surveying steamer which is building in the Bombay 
Dockyard, I stated that till the vessel is ready, or for the first eighteen months 
of the five years, the following surveys may be executed by the two boat 
parties under the two senior officers employed. 

63. At the end of the south-west monsoon« Lieutenant Jarrad's party was 
X. ^x/._.*t:,. to survey the bay and river of Jyehur* This survey 

SurvevB on the West Coast of India, -l -l / j ^ tt* ro ii cs» t>' u j 

^ has been executed as His ExceUency Sur Bachard 

Temple desired that it should be effected as soon as possible. 

54. Anjenwil or Dabhol river mouth was the next survey recommended, and 
subsequently an examination of the Ghaul Kadu and other reefs off AUbag 
below Eenery island. The survey of Ohaul was desired, in order that, with some 
sectional soundings in the harbour, we might be enabled to produce a more use- 
ful chart of the approaches to Bombay, exhibiting the coast line from Mahim 
to Ghaul on one ka*ge sheet. The above surveys have also been completed. 

56. The examination of the banks and shoaLs (lately sprung up) off Bhaunagar 
and Gogo was to be taken up next by Lieutenant Jarrad's party; but this 
was contingent upon our being able to obtain a suitable steamer to enable us 
to do the work. I informed the Govemmeiit of India that Bhaunagar is being 
connected by rail with Wudwan, as also that the sea-traffic to these ports 
would probably increase, whilst the existing charts are extremely dangerous. 

56. The party under Mr. Chapman was to be employed first in the examina- 
tion of Tuticorin and Cochin, afterwards at Beypore and Mangalore. Of these 
ports only the survey of Tuticorin has been accomplished ; the others have been 
abandoned for the present in consequence of Mr. Chapman's death, and as we 
have no officers available to carry on the work. 

67. When the new steamer is ready for sea she will require all the Surveyors 

, ^ . ^ ^ now entertained in the Department. There are 

jurveyB on the Onssa and Bonna ^^^^^ important suTVcys of coast lines and harbouTs 

that are much needed at present. The only question 
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to be decided is the sequence in which the work should be taken up« The 
following sketch was submitted to the Govenunent of India as approximate : 
Orissa coast from Dhumra riyer to Chilka lake ; thence the Gbnjam coast to 
Bimlipatam. The duration of this surrey ma^ be limited to one year, if the 
Great Trigonometrical Survey is permitted to triangulate the Orissa coast. If 
this latter oparation must be conducted by the Marine Surveyors from the 
steamer, the complete examination of such a coast may occupy two years. 
Among the surveys most required, that of the port of Aky ab and its approaches, 
including the Oyster-reef light, deserves particular mention. This work was 
twice taken up by the of&cers of the Marine Survey Department, and was un- 
fortunately absmdoned before it was fairly commenced, in consequence of the 
outbreak of cholera at Akyab. On the first occasion one of tibe Surveyors died 
from the disease. The entrance of Bassein river, including Diamond island 
and the Fhoeton shoal with Alguada reef, as also the coast adjacenti requires 
thorough examination. Afterwards the mouths of the Irrawadi river, the Bara- 
gua flat, the Krishna shoal and coast Une into the Gulf of Martaban, as far 
round as Amherst. The above represents more than two years' work, and 
during that period some sectional lines of soundings combined with dredging 
would be run across the Bay of Bengal as occasion offers. 

68. The Gulf of Gambay is the next important survey, so great have been 
the changes in its shore line and banks during the last f or^ years. Both the 
Katty war and Guzerat shores of the GuH have been most accurately surveyed 
and delineated by the Great Trigonometrical parties under the Surveyor- 
General, and thus there-examination of that Gulf is much simplified. The 
hydrographic work would fully occupy the time of our steamer for twelve months. 

59* In the above scheme I sketched out, for the information of the Sec- 
retary of State, the utmost amount of thorough work that can approximately 
be carried out by one steamer during the next five years ; but the programme 
wiU, no doubt, be consideraf)ly modified as the new surveying steamer will not 
be ready so soon as I had at first anticipated, and the urgent necessity of having 
^ther ports examined, either for engineering or political purposes, would neces* 
sarily interfere with the above proposals. It remains for me to mention what 
I proposed to do myself during the same period with the permission of the 
Government of India. 

60. I expect to be able to arrange several desultory examinations of ports 
where banks and shoals periodically change or grow, such as Dhumra river 
mouth. False Point, Gocanada, and Chittagong. Also preliminary examinations 
of hitherto unsurveyed small ports, such as the Naaf river with Sandoway and 
Gwa on the Burma coast ; and Bhaunagar, Gogah, Shial-bet, and Diu head on 
the Kattyawar coast. I also desire to accomplish an inspection tour of two or 
three months' duration through the Mergui Archipelago which was once sanc- 
tioned, but unavoidably postponed. Gheduba strait, the coast in the vicinity of 
Tavoy, as also the Andaman Islands, are localities which need examination. 

61. Much valuable information has been gathered on the few desultory tours 
which I have been able to make, and it is my earnest desire to effect at least 
one inspection every fine season. I have been informed that His Excellency the 
Governor General in Council has authorised me generally to arrange for my 
tours as I think most expedient in the interests of the public service, provided 
my budget allotments are not exceeded. 



62. The Natural Histoiy investigations of the season have necessarily been 
T»u • 1 1- V XV XT X v-i. confined to observations of the invertebrates inha- 

Fo jaical work by the Iiatiiraufit. -,>.-* j.i. -i t ^ it. -kr j.\. -wr i 

biting the shore hne of the Northern Konkanm 
the vicinities of Babhol, Bewadanda, and Chaul, and of the ornithological fauna 
found in the adjoining districts. 

The following is an extract from Dr. Armstrong's Report of Proceed* 
ings: — 

'' Amongst the invertebrate group two hitherto undeseribed species of hydroids {Lafoea 
plumoso and De^moscfphui humUU) have been obtained, and their descriptions recorded in the 
Asiatic Society's Journal for July. 



11 

^^ A laige num1)er of ornithological gpeoimens were killed, bat of these only some 70 ot 
80 speoimenB were preserved. It wss impossible to preserve a large number in consequence of 
the incompetency of the taxidermist who was attached to the party, and whom, after a couple 
of months^ trial, it was found necessary to discharge. All the specimens obtained, as well as 
those of the previous season, have been forwarded to the Superintendent of Manne Surveys, 
prior to learning the Wishes of the Gh>vemment with regard to their ultimate disposal. 

'^ Advantage was taken of whatever time could be spared from field work to examine, as 
far as possible, the various specimens of zoophytes that had been collected during previous 
seasons, with the result of discovering eight species of hydroids, all of which were quite new to 
science. The description of these with structural drawings of each formed the subject of a 

Cper on ' some new species of Hydroid Zoophytes from the Indian Coasts and Seas,' which 
s been publidied in the Bengal Asiatic Society's Journal." 

The paper referred to by Br. Armstrong is published in Appendix F of 
this Report, together with the illustrations mentioned therein which the Council 
of the Asiatic Society of Bengal kindly permitted us to reprint. 

63. Altogether Dr. Armstrong collected about 900 ormthological specimens 
during the seasons 1877-79 in the yicinities of Ratnagiri and Viziadurg, all of 
which were carefully stuffed and sent to Calcutta, as he was unable, without 
reference to a larger museum than he had access to at Bombay, to identify all 
the specimens. The Goyemment of India having decided that they should be 
made over as Goyemment property to the Indian Museum, they were accord- 
ingly forwarded to the Superintendent of the Museimi. 

64. In connection with the physical exploration oftlndian waters when the 
new steamer is ready, the Cotmcil of the Asiatic Society of Bengal made some 
valuable suggestions as to the area to be examined, the method to be used in 
its examination, the due preservation of the specimens obtained, the record of 
obscarvations, the arrangements necessary for mcilitating the examination and 
determination of specimens, and the ultimate destination of the collections 
made. The Asiatic Society moreover reconunended that the services of Messrs. 
Murray and Piercy, who both accompanied the 0kallenger expedition, should 
be secured in vjew to taking up the work of research from the point reachedat 
the close of the voyage of that vesseL The Government of India deemed it 
advisable to postpone the consideration of the above suggestions, but they will 
doubUess receive full attention when the Investigator is ready. 



66. The work in connection with the construction of the new steamer is being 

^ . ^ V .,:,. satisfactorily carried on in the Bombay Pockyard. 

«JSeS^?nf*™' ^^ ^ but the vessel cannot possibly be ready tiU the 

surveying season of 1881-82. I applied for permis* 
^on to name the steamer, the Mesearch, that being an appropriate name for a 
vessel engaged on surveying service, and moreover one intimately connected with 
the early surveys of the Indian Navy ; the surveying ship Research was employed 
imder Captain Daniel Boss during the Burmese War, 1824-26, and was after* 
wards sent in search of the French navigator La Perouse tot he New Hebrides 
Islands, whence she returned in 1628 with certain relics of the great navigator. 
But as a vessel called the Besearch exists in the British Navy, the Government 
of India^ in order to avoid possible confusion, were pleased to direct that our 
steamer shall be called the Investigator. The Government also sanctioned the 
performance of the ceremony of dnving the silver nail, particulars of which are 

SVen in the following extract taken from the local paper of the 14th 
eoember 1878 :— 

^ At 5 o'clock on tiie afternoon of Wednesday last, the 4tli December, the ceremony of 
driving the silver nail in the stem of the new paddle steam-yessel bailding in the Bombay 
Goyemment Dockyard, for the coast survey of India, was performed in the presence of' a 
number of ladies and gentlemen, under the shed where the vessel is building, which was taste- 
fully decorated with flags^ and where a platform had been erected and seats provided for the 
spectators, 

'' This ceremony isj we believe^ peculiar to Bombay and of early Parsee origin^ the practice 
being akin to that of depositing coins^ &c,^ under foundation stones or memorials. The nail is 
of suver^ about 7 inches in length and | inch diameter near the head ; the four sides bore the 
following inscriptions: (1)« Indian Government surveying steamer Investigator. Bombay 
Dockyard, December 1878« (2). The Bight Hon'ble Lord Lytton^ O.CSJ.^ Viceroy and 
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Governor General. (8). The Hon^ble Sir Richard Temple^ G.C.S.I., Governor of Bombay. 
(4). Captain G. O^B. Carew^ I. N.^ Officiating Superintendent of Marine; and Jamsetjee 
Dbonjeebhoy Wadia^ Master Builder. 

^^The ceremony was commenced by Miss Carew^ daughter of the Officiating Superintendent 
of Marine^ who gave the nail three blows with a silver mallet^ other ladies doing the same 
in succession until the nail had been driven into the solid teak stem. By means of punching^ 
the nail was countersunk about three inches^ and a wooden treenail driven in above.'' 

66. Complete plans of the new steamer with a specification of the engines 
required for the vessel were prepared and furnish^ to the Government of 
India for submission to the Secretary of State, and I was informed that His 
Lordship has been asked to expedite the transmission of the machinery to the 
Bombay Dockyard. 



Work executed at Sead-quarters. 

67. During my inspection tours, which have necessarily caused long ab- 
sences from Calcutta, Mr. R, C. Carrington — ^who has been holding charge of the 
office of Deputy Superintendent, 2nd Grade, since the departure of Staff Com- 
mander Ellis, R.N. — ^has, with the approval of the (Government of , India, remained 
in charge of the office at head-quarters. 

The Compiling and Drawing Branch has again turned out valuable work, 

1 Head Draftsman. ^^ particulars of wMch will be f ouud in Section II. 
1 2nd Do. The staff of assistants sanctioned for this branch 

2 Apprent^Draftsmen. ^ mentioned in the margin. There is abundance 
1 Chart aerk. * of work to engage a larger number of draftsmen than 

1 Do. Mounter, jg employed at present. Having published seven 
general charts of the coasts of British India, we now wish to produce large-scale 
sheets of many localities \d|^re trade has greatly increased during the last few 
years, and the charts of wmch, in many cases, are dangerously erroneous. On 
my periodical tours round the coast I have ascertained from the various local 
marine and mercantile authorities many of their urgent requirements as 
regards charts, and the Drawing Branch has always done its best to meet these 
wants. 

68. When I was in Madras during March 1878, I discovered that a very 

large number of old and obsolete charts had been 
charts T^Y^&omMiSL!' stored there for many years, and it was important 

that they should be thoroughly scrutinised by a 
competent person. I at first contemplated having these sheets examine by 
Mr. Carrington at Madras ; but, after discussion, I found this unnecessary, 
and eventually they were forwarded at my request to this Department. !&£r. 
Carrington examined 4,852 charts, out of which 433 useful copies were kept 
for reference, and 4,419 were cancelled and destroyed, being old editions of 
Admiralty or East India Company sheets ; many of the charts destroyed were 
uncorrected since first issued, some twenty to seventy years ago. The whole 
stock was thoroughly examined by Mr. Carrington, and his remarks explaining 
why the various sheets were cancelled will be found in Appendix D. 

69. The staff of clerks at head-quarters throughout the year was as 

mentioned in the margin, and they have been fully 
i cS.^^^ *°^ Aooountant. employed and have done a large amount of work. The 

2 Copyists. number of official letters and office memoranda, issued 

during the period embraced in this report, aggregated 
3,379, and upwards of 460 demi-official letters were sent out. In adiUtion to 
these, several lengthy reports relative to subjects referred to me for opinion 
were prepared, and furnished to the Government of India. The ComptroUer- 
Gteneial and the Accoimtant-General of Bengal were supplied with a large 
number of estimates and statements required by them. The monthly cash 
accounts received from the survey parties were regularly examined, and sub"* 
mitted to the Comptroller-Gteneral. The work of my 6ffice has increased con- 
siderably, and the clerks were frequently hard pressed ; but I have much 
pleasure in reporting that activity always prevailed in the office, and that the 
work has been quickly and carefully done. 
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70. A number of nautical questions were forwarded to me by the Govem- 

^ ^. - ^. . ^. ments of India, Madras, Bombay, and Bengal, and 

Questions affecting navigation. ^^^ ^^^ reported on. Among the most important 

of these were : — 

System of buoyage for Indian harbours. 

On the question of substituting screw-pile light-houses for light-ships at 
the Sandheads. 

Limits of the ports of Cocanada, Masulipatam, and Calicut. 

On the condition of the light-vessel Colombo^ and her fitness to replace the 
Star at the Krishna shoal. 

On the extension of the foul weather season on the west coast of India, 
south of Carwar, from 1st June to 30th September. 

On a proposal made by the Government of Bombay for extending the/atr 
weather season up to 15th May on the Sind, Bombay, and Malabar coasts. 

On the merits of certain sailing directions for the B/iver Megna, prepared 
by Mr. Laycock, the Hooghly River Surveyor, and the advisability of publishing 
them for the benefit of the nautical public. 

On the number of chronometers which it is absolutely necessary should be 
on board a coasting-vessel. 

On the advisability of adopting certain proposals of the Officiating Port 
Officer of Calcutta, advocating an economical method of carrying out a 
change in the system of buoyage in the Hooghly river. 

On the lighting of the approaches to the Hooghly river. 

On the advisability of adopting a different pattern of buoy, instead of the 
Bell buoy, for guarding the tail of middle ground in Hooghly river. 

On the lighting and buoyage of the approaches to the Moulmein river. 

A change of form of the entrance of the Madras harbour works proposed 
by Mr. Parkes, Engineer-in-Chief of the works. # 

On surveys and improvements of the harbours in the Bombay Presidency. 

A steam ferry across the Gulf of Cambay. 

On the suitability of the site at Jagaiswar, at the mouth of the Nerbudda, 
for constructing a steam pier. 

Regarding two scales to be incoiporated in the agreement under the Merchant 
Shipping Act IV of 1875 between the master of every ship and every seaman 
whom he carries to sea, exhibiting the minimum daily scale of provisions for 
native seamen engaged in home and foreign-going ships, respectively, sailing 
from any port in India. 

On a better system of lighting the entrance of Rangoon river. 

Regarding the removal of the Manora Head light-house in connection 
with the scheme for the defence of Kurrachee harbour. 

71. In the beginning of 1879 I was requested to furnish the Government 
of India with my opinion on certain proposals of the Marine Department 
involving an estimated outlay of nearly 1\ lakhs of rupees annually in the 
maintenance of a special steamer for inspection and relief of all Indian light- 
houses. . I was likewise asked for my opinion on the general administration of 
Indian lights, as also whether I considered any material improvement necessary; 
and if so, in what direction. My general report on the above questions will be 
found in Appendix A. 



72. During the period embraced in this Report, five Hydrographic Notices 
XT J u- Iff .• AUT ^' ^^^ forty-seven Notices to Ifcuriners, relatins: to new 

Hydrographio Notices and Notices ii^i^j.^ ir„^„„ «^j ^^«,i_ j- j j *"o "^ ""^w 

to&ri^rspubliahed. lights, buoys, and newly-discovered dangers, have 

been published. The number of copies of Hydro- 
graphic Notices, printed during the year, amounted to 1,600, and of Notices to 
Mariners to 18,800; and out of wese, 1,150 copies of the former notices and 15,275 
of the latter were forwarded to ninety-six Indian Maritime authorities and 
foreign (Governments. From the nautical notices that are sent to us every week 
it is observed that the publications of the Marine Survey Department are re- 
gularly reproduced by all the principal Hydrographic Departments throughout 
tiie world. 
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, „ o-Tie following table shews the Notices to Mariners and Hydrographic 
Notices issued between the 1st April 1878 and 30th September 1879 in- 



clusive : 



Number 
of 

Notice. 



1878. 
12 



18 

19 
20 

21 
22 
23 
24 

25 
26 

27 

1879. 
1 



S 

4 



Number 
of copies 
printed. 



13 

14 
15 
16 

17 



400 



400 

400 
400 
400 

400 



400 

400 
400 

400 
400 
400 
400 

400 
400 

400 

400 



Locality to whiob Notices refer. 



India, Bay of Bengal, entrance 
to riTcr Hooghly. 



Subject. 



400 

400 

400 



Ceylon, South-East Coast 



Hiodostan, West Coaat, Bom- 
bay Harbour. 
Persian Onlf 

Ceylon, East Coast 



India, Bay ^f Bengal 






Bay of Bengal, Coromandel 
Coast. 



Persian Gulf • • 

Strait of Malacca, Salangore, 
Malay Coast. 

Persian Onlf 



Bay of Bengal, Coromandel 

Coast. 
Bay of Bengal, Coast of Burma 



Ditto 



ditto 



Bay of Bengal, Coromandel 

Coast. 
Bay of Bengal, British 

Burma, Bassein river. 

Bay of Bengal, Godavery Dis- 
trict, Cocanada. 



Notices to Mariners, 

Announcing that, on and after 1st October 
1878, signal guns will be fired during 
fogs, at intervals of half an hour, from 
the Lower Gaspar light-vessel, at the hour 
and half hour, and from the Upper Gaspar 
light-vessel at the first and third quarters 
of the hour; also mentions the distin- 
guishing marks for tlie Pilot's Ridge and 
the Mutlah hght-vessels. 
Announcing the exhibition of a light from 
the light-house recently erected on the 
Little Basses rodn. 
Regarding the erection of a beacon on die 

Choul Kidu rock, off Alibagh. 
Respecting the shoal near Tumb island 

(Jazirat Tanb). 
Exhibition of a light on the flag staff near 
the mouth of Butticaloa lake from the 
15th February to the 31st October. 
Announcing that, from the Ist July 1878, 
A supplementary maroon will be exhibited 
from the Foam Pilot brig during the time 
she does the duty of the Upper Gaspar 
light- vessel. 
Exhibition of two red lights at the outer 
end of the noi-th groin of the Madras 
Harbour Works. 
• I Announcing the discovery of a shoal patch 
in the Persian Gulf, N. N. £. of Bahmin. 
Regarding the alteration of the colour of 
the light exhibited on Middle point, 
Klang Strait. 
Description of the reported shoal patch in 

the Persian Gulf, N. N. £. of Bahrain. 
Deposit of stone eastward of the Madras 

Harbour Works. 
Intimates the discovery of a shoal patch 

north-west of Beacon island, Cheduba. 
Regarding the exhibition of blue lights and 
maroons at the Krishna shoal light-vessel 
on and after the 1st November 1878. 
Respecting the deposit of stone, eastward 

dt the Madras Harbour Work. 
Prohibiting vessels from anchoring nenr 
the submarine telegraph cable between 
Diamond island and the mainland. 
Announcing the intended exhibition of a 
revolving light at Vakalapudi. 



India, Bay of Bengal, ap- 
proach to river Hooghly. 



Bay of Bengal, Coast <& Te- 
nasserim. 

Bay of Bengal, Godavery 

Distriet, Cocanada. 
Bay of Beingalj coast of Qrissa. 



States that permanent moorings have been 
laid for the Eastern Channel light-vessel, 
and the position which the vessel will 
occupy all the year round. 

Regarding the discovery of a dangerous 
patfh of rock and sand in Mergui Archi- 
pelago. 

Asnouneing the exhibition of a revolvii^ 
light at Vakalapudi. 

Notifying the intended alteration of the 
light at False Point 



15 



Number 

of 
Notice. 



1879 
5 



Number 
of oopiea 
printed. 



400 



6 



7 



8 



9 



10 



11 



12 



13 



400 



400 



400 



400 



400 



400 



400 



400 



14 



400 



15 
16 



400 
400 



17 



400 



18 
19 



400 
400 



Locality to which Notioea refer. 



India, West Coast, Malabar 
Coast. 



India, Weet Coast, Gulf of 
Cutch. 

India, West Coast, Oulf of 
Catch. 

India, West Coast, Kattywar 



I • • ••• 



India^ Bay of Bengal^ Coast of 
Orisea. 

Eastern Archipelago^ Celebes 
island^ North coast. 

■ 

Africa^ East coast, Delagoa 
Bay. 

Australia, East coast • 



Bay of Bengal, British Bur« 
ma. 



New Zealand, Roath-West ex- 
tremity of Middle island. 

Bay of Bengal^ Andaman Is« 
lands. 



Australia., South Coast 



India, Bay of Bengal^ Biver 

Hooghly. 
Eastern Archipelago^ Java • 



Subject. 



Stating that the entrances to Honore 
(Honawa), North Canara, and to the 
Mangalore river. South Canara, have 
shifted. 

Regarding the fixed light exhibited on Boji 
i^and (Nowa-Nugga), south shore of the 
Gulf of Cutch. 

Regarding the exhibition of a light at the 
entrance to Toona Creek, norti^ shore of 
the Gulf of Cutch. 

Relative to the light exhibited at Goapnath 
Point, at the entrance to the Gulf of 
Cambay. 

Regarding the colour of vessels marking 
wrecks and the signals to be shown by 
them. 

Respecting the alteration in the position 
and improvement of the light exhibited 
at Pooree. 

Notifying the existence of two coral shoals 
lying nearly in the fairway of Strait of 
Banka, north coast of Celebes island. 

Stating that the light-vessel placed on the 
western side of Cockburn shoal is removed 
daring bad weather. 

Regarding (1) the alteration in the position 
of the beacons and leading hgh^, from 
the northern to the southern side of Bur- 
nett river entrance, (2) exhibition of a 
light on flat top islet, off the entrance of 
Pioneer river, (S) exhibition of a light on 
the westernmost low islet. Trinity Bay, 
and (4) exhibition of two leading lights 
at Cook town, Endeavour river entrance. 

Respecting the existence of five separate 
shoal ridges between Alguada reef and 
Diamond island, Bassein river entrance ; 
also states the correct position of Algu- 
ada reef light-house. 

Intimates the exhibition of a flashing white 
light on Puysegur Point. 

Announces the* existence of dangerous 
rocks, N. N. W. and S.-E. of the south- 
ernmost of the Brothers islands which 
lie to the north-east of the Little Anda- 
man Island. 

Regarding (1) the prohibited anchorage 
near the telegraph cable laid between 
Eingscote harbour, Kangaroo island and 
Yankalilla bay on the mainland. Gulf of 
St. Vincent, (2) the buoys marking the 
Battery-practice range at Williamstovm, 
Port Phillip, (S) the exhibition of a fixed 
and flashing light on north reef, Capri- 
corn channel. 

States the longitude of the Time Ball, 
Calcutta, and of Saugor light-house. 

Respecting (1) the discontinuance of the 
addition^ light at fourth point, Sunda 
Strait, (2) the existence of a shoal in the 
approach to Batavia road, north coast, 
and (3) the exhibition of a fixed light on 
Meinders reef, Madura Strait. 
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Number 


Number 






of 


of copies 


Locality to which Notices refer. 


Subject. 


Notice. 


printed. 




•» 


1879 








20 


400 


Africa, South Coast 


Regarding (1) the existence of danger- 
ous shoal found westward of Dumford 
point, (2) the mouth of Tugela river, and 
(8) the month of Umbloti river. 


21 


400 


India, West Coast 


Stating that the buoys marking the rocks 
off the entrance to Carwar harbour (Seda- 
shigar) have been washed away. 




400 


Indian Ocean, Bennion is- 


Regarding (1) the alterations in the lights 






land. 


at St. Paul and St» Denis, Reunion or 




* 


• 


Bourbon island, and (2) the exhibition 
of a harbour light at St. Pierre. 


23 


400 


India^ West Coast 


Respecting the buoys off Carwar harbour, 
(Sedashigar). 


24 


400 


Africa, East Coast 


Regarding the buoys and beacons in Zan- 
zibar harbour. 


25 


400 


Bay of Bengal, Coast of Orissa 


Notifying that during the improvements 
to the lantern and lighting apparatus at 
False Point light-house, the light will be 
discontinued, and a blue light imme- 
diately followed by a rocket will be burnt 


• 






from the upper part of the light-house 
for three montl^ oommencing;»from the 
Ist November 1879. 


26 


400 


India, Malabar Coast, Port of 


Regarding the red buoy marking the 






Alleppey, Travancore. 


smooth water anchorage off Porcaud. 


27 


400 


Bay of Bengal, Coromandel 


Respecting the change in the anchorage 
limits of the port in consequence of the 


. 




Coast, Madras. 








extention of the harbour works into deep 








water. 


28 


400 


Bed Sea, Hedjaz, Arabian 


Announcing the discontinuance of the light 






Coast. 


at El-Weg (Sherm-Wej-h). 


29 


4<i0 


Bay of Bengal, Orissa Coast . 


Regarding the interval of the blue light 
and rocket signals to be exhibited from 
the False Point light-house, from the 1st 
November 1879. 


80 

• 


400 


Hindo-'tan, West Coast 


Stating that the buo^ moored to mark 
the entrance to Cochin harbour have been 
replaced, and that the light on Narakel 
wul be extinguished. 


81 


400 


Bay of Bengal, Coast of Bur- 


Regarding the range of visibility of the 






ma. 


light exhibited from the Krislma shoal 






• 


light vessel. 


1 






Hydrographie Notices, 


10 


800 


India, South Coast, Gulf of 


Contains information relating to Pamban 
(Paumben) Pass, derived nom the sur- 






Manaar. 


• 






vey and remarks b^ Mr. Morris Chap- 








man, late I. N., Assistant Superintendent 
of Marine Surveys^ in charge of thci 
survey. 


11 


300 


Bay of Bengal 


Regarding the Andaman islands. 


12 


800 


Bed Sea .... 


Contains sailing directions for Jeddah 
harbour. 


13 


300 


Bed Sea . . • • 


Navigation. In shore passages. 


U 


800 


Bed Sea .... 


R^arding dangers in the Red Sea^ 



74. A tabular statement, shewing the cost of erection of all the light-houses 

. ;, . X. , .X * and light-vessels in British India, together with 

Iudrariiglh'o.i3SL!?^^^ their positions, distinctiye charactmstlcs, &c., and 

cost of maintenance during the year 1874-75, 1875- 
1876 and 1877-78, inclusive, was completed and issued during the year. Ap- 
plication has been made to the various Governments for the cost of maintenance 
of the light-houses and light-vessels under them during the year 1878-79| and I 
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have already been favoured with some information. These particulars, as soon 
as complete, will be published in slips, in order that they may be attached to 
the statement which has been issued. As I am now making a tour of inspec- 
tion of all the light-houses and light- vessels on the coasts of British India, and 
have obtained much valuable information regarding them, I shall, with the 
permission of the Government of India, issue during the ensuing official year 
a revised statement which will contain the latest intbrmation on the subject, 
and, I have no doubt, be extremely useful for reference. 

75. In addition to the above-mentioned descriptive light-list, a small list of 
iBsueof asmaiiiist of light-honse. the Ught-houscs and light- vcsscls in British India, in- 

and light-vessels on the coasts of cluding the Red Sca and Coast of Arabia, is prepared 
British India. g^j^jj issucd by the Marine Survey Department every 

year. This is an important contribution to Indian nautical publications, and is 
corrected annually ; the astronomical positions are carefully considered and vari- 
ous alterations and additions are made from time to time, embracing the latest 
information that can be obtained from the various Marine authorities at all 
stations between Suez and Singapore. 

76. A B/ctum of Wrecks and Casualties in Indian waters during the year 

, „ 1878 was prepared and issued by Mr. B. C. Carring- 

"^ ^ ton, the Begistrar of Wrecks, and was highly appreci- 

ated by the nautical public. The information necessary for the compilation of 
this return was regularly forwarded to this office by the various Marine authori- 
ties. Master Attendants, Port officers, &c., who also courteously supplied Mr. Car- 
rington with valuable meteorological memoranda, which enabled him to make 
the return much more elaborate and comprehensive than those previously 
issued. It is hardly necessary for me to direct the attention of the Government 
of India to the great difference existing between the Wreck and Casualty 
Beports formerly published and those now issued from this Department. 

77. The following suggestions were made by the Begistrar of Wrecks in his 
review attached to the return, regarding (1) certificates of competency of 
masters of native craft; (2) the appointment of Fort Officers as Divisional Officers 
for the purpose of personally obtaining on the spot details of wrecks and casual- 
ties, and reporting them to the Marine Survey Department ; (3) Courts of 
Enquiry and the necessity of having a legal officer to assist the public prosecu- 
tor at such Courts ; (4) ship-surveying and unseaworthy ships ; (5) the compul- 
sory supply of correct official charts to all ships before leaving a port ; and, 
lastly, the importance of incorporating meteorological memoranda in future 
returns of wrecks and casualties. I am glad to be able to mention that the 
above suggestions met with the approval of the Government of India, and that 
they have received the consideration of the Legislative Council, and of the 
special Committee appointed to report upon the Indian Merchant Shipping 
Bill of 1880. 

78. From Appendix Q it will be seen that since April 1875, the date on 

Number of publications issued by ^hich work was commenced at head-quarters, till 
the Department since the date on the 30th September 1879, 58 u^w charts havc been 
"^ui^r^'^ ''^ commenced at head- compiled, and 20 Hydrographic Notices, 109 Notices 
^"* "* to Mariaers, 3 editions of the Return of Wrecks 

and Casualties in Indian waters (1876 — 1878), 4 editions of the list of light- 
houses and light- vessels in British India (1876—1879), and other publications 
have been issued for the benefit of the nautical community. I have great satis- 
faction in reporting that during my tours of inspection of the ports on the 
Coromandel and Malabar coasts and in British Burma applications were made 
to me by various shipping agencies and masters of vessels for our publications, 
and these are now being constantly demanded not only throughout India, but 
also in Europe, whence requisitions for them have been sent to us. 

79. It was suggested by the Department of Revenue, Agriculture and Com- 

„. ^ „ ^ merce that instead of publishing; our Hydroffra- 

Proposal to pnolish a Hydrogra- i.» -vr i-: j -vr j.« j. n/r • / j 

phic Gawtte of India. pbic Nouccs and Noticcs to Manners as at present 

in Government Gazettes and public newspapers at 
Calcutta, Madras, and Bombay, it would be expedient to start a Marine Survey 
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Gazette, priced low, either as a separate supplement to the Gazette of India 
or as a separate publication in which all such notices should appear, and 
copies of which should be ayaikble at the different Gazette Offices of all the 
Jdaritime Provinces. Besides this the notices were to be posted up in the 
usual places, and copies sent to all the Fort Officers, Chambers of Commerce, 
&c., to whom they are now'fumished. It was beb'eved that this plan would have 
secured some saving in the cost of printing the notices, and would bring together 
in a convenient form the information regarding navigation issued by the Marine 
Survey Department. Having been requested, in communication with Mr. Dean, 
the Superintendent of Government Printing, to give the suggestion my 
full consideration and to express my views in the matter for the information 
of the Government of India, furnishing at the same time an estimate of the 
net as well as the gross expenditure which the proposal would cost if carried 
out, and the saving if any that would be secured, I reported that the proposal 
was, in my opinion, a most admirable one, and that the publication of a 
Sydrographic Gazette of India would supply a considerable amount of 
information to Marine officials and the sea-faring public, a large number of 
whom seldom see the official Gazettes. I also pointed out that such a pub- 
lication would be of very great value, and do more to disseminate useful nautical 
information than any other means, and that the system of publishing Hydro- 
graphic information in a separate pamphlet has been adopted by all the Hydro- 
graphic Departments throughout the world, England alone excepted. In 
conjunction with Mr. Dean it was ascertained that the annual cost of printing 
400 copies of the gazette would amount to about Rs. 792. The publication 
was to consist of 8 pages, to be printed on one side of the page only (a system 
at present adopted in France, Germany, America, Spain, &c.), so that para- 
graphs could be cut out and pasted into books of sailing directions, or on to 
charts without destroying the printed matter on the other side of any page 
in the paper, and was to be issued f ortnightly. The annual expenditure for 
publishing our notices in the Gazette of India and the Calcutta Newspapers 
was found to be about B/S. 4,122, and it was thus ascertained that a yearly 
saving of nearly Rs. 3,330 would be effected in Calcutta alone if the gazette 
was published. I was unable to ascertain the cost of publishing Notices to 
Mariners in the Gazette of the Government of Bengal, and I mentioned that 
at Bombay, Madras, and British Burma large sums are expended in advertising 
them in the local papers as also in the Government Gazettes, but the amount so 
spent was unknown to me ; it was therefore pointed out that a considerable 
saving would be effected by the pubhcation of the Gazette, and a large sum 
could be realised by its sale to the nautical community in the above-mentioned 
presidencies. I was, however, ultimately informed that, on a full consideration 
of the subject, the Government of India was not disposed to sanction the pub- 
lication of a separate Hydrographic Gazette. 

80. In January 1879 I informed the Government of India that the strength 
o, r /sir of the Marine Survey Department is now mu6h 

Scheme for nlliDg up yacancies m ,, jj.t.xj.j»i x* j a. ' 

the Department by the appointment Dclow par, and tnat out 01 eleven Sanctioned posts 
a« CadetB of young gentlemen from in the different gradcs, fivo are vacant. Since that 
c^trar'"^ '^^ TFbr^e,^ or time the uumhcrof surveyors has heen f uriiher de- 

creased hy the death of Mr. Morris Chapman, 
which necessitated the aholition of No. 2 (Madras) Survey Party, and should 
any other officer hecome ill or he removed hy death the survey work would 
he much crippled. In consequence of the paucity of surveyors the outturn 
of work is considerahly reduced ; officers on high pay and large experience have 
to perform the duties which others on lower pay should he entrusted with, while 
no juniors are heing traiaed and gaining experience which would render them 
competent to undertake the duties and fill vacancies in the higher grades when 
they hecame vacant. As it was found that naval surveyors from the Hydro- 
grapher's staff could not he ohtained for employment in the junior grades of the 
Indian Marine Survey, I pointed out that it is of the greatest importance that we 
should ensure there heing no great gap in the seniority of officers in the survey 
(for seniority ought to he the test of experience in surveyors), and therefore 
that two at least of the vacancies should he filled up if possible, and provision 
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made for the eventual admission periodically of a class of young men (who 
might he styled cadets) who have received a good preliminary nautical and 
mathematical education with a subsequent grounding in theoretical nautical 
surveying. 

81. One source from which young men possessing the desired acquirements 
as to educational and nautical training could be obtained, is the training ship 
Worcester or the Conway (for the sons of gentlemen), and I recommended that 
Her Majesty's Secretary of State should be asked to give nominations, as va- 
cancies occur, for cadetships in the Indian Marine Survey ; these to be competed 
for or otherwise bestowed on young gentlemen who have finished their course 
of study in those vessels. In selecting the nominee, special regard was to be had 
for those who are proficient in free-hand and map-drawing, in the use of 
nautical and astronomical instruments, and who are good observers and com- 
puters. I expressed the hope that the Lords Commissioners of the Admiralty 
would consent to allow these young men to go through a season of training in 
marine surveying at the Royal Naval College at Greenwich, a similar boon 
having been granted to oflB.cers of the Indian Navy thiry-five years ago, when 
they were admitted to study gunnery on board H. M. S. Excellent at Ports- 
mouth, and obtained certificates of proficiency on passing out. 

82. The number of cadets kept on the strength of the Department was not 
to exceed two, and was to be regulated by vacancies in the 3rd ^^e of Assistant 
Superintendents, i. e.» whenever, by promotion, a vacancy occurred in the 3rd 
gmde, a cadet was to be appointed. To become eligible for promotion to the 2nd 
grade, they were to have passed in navigation and seamanship for Mates, 
whilst for the 1st grade they were to pass for Master in the Mercantile 
Marine. 

83. I informed the Government of India that the cost of the above scheme 
could be defrayed from the existing Budget of the Department, and by carry- 
ing it out work could be performed with greater efficiency at less expense. My 
proposals were approved by Government, and were at first recommended for the 
favourable consideration of the Secretary of State ; but I was subsequently in- 
formed that in view of the existing financial pressure the Secretary of State 
has been asked for the present to postpone action in the matter. 

84. The Chart Depot now established in Calcutta has worked satisfactorily 
^ ^ rx *. . .^ 1 XX ai^d is becoming well known to English and foreign 

Chart Dep6t at Calcutta. , « ^i j., •!.•• ^ 

^ masters of vessels and the various shippmg agen- 

cies in Calcutta, Madras, and Bombay. Printed lists of all new charts and 
hydrographic publications, and information as to where these productions are to 
be purchased, were distributed by us to the shipping agencies in the above pre- 
sidencies and British Burma, as also to ship-masters who called at Calcutta, and 
the result is very satisfactory ; for not only has the sale of Admiralty publications 
in store in the Department increased, but the charts of Indian ports and anchor- 
ages, published at the office of the Indian Marine Survey, are in much demand 
and are highly appreciated. Not only is this a fact in respect to British and 
foreign ships, but a large number of native ship-owners, tindal» and nacodas 
of native craft, are gradually learning the value of being able to obtain such 
reliable information concerning their own coasts. As many nacodas informed 
me that they were not aware that charts could be purchased in Calcutta, 
nor indeed of the existence of the Marine Survey Department, the following 
notice was printed in Urdu, Arabic, Persian, and Bengali, and distributed 
amongst all the native shipping agencies in Calcutta, and copies were sent to 
the various Port Officers and Shipping Masters throughout India, as also to 
Her Majesty's Political Besidents at Bushire, Muskat, Kutch, and Bajkote. 
Copies were also forwarded to shipping agencies at Baghdad, Bussorah, 
Jiddah, Bushire, and Muskat, and were distributed to masters of native craft 
at those and other minor ports. 



<c 



To NacodM, Tindals, and Masters of Native Sea^goi/ng Vessels. 



" Charts of every description, of the Red Sea and Gulf of Suez, of the Persian 
Gulf I Maskat and BushirCi and of all the coasts and ports of India, may be 
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purchased at a very small cost at the Office of the Marine Survey Department, 
4-4, Hastinpfs Street (close to Government House), Calcutta. 

" Nakhodas, Tindals, or Masters of native craft should not go to sea with 
old and incorrect charts, when they can be obtained at such a trifling cost. 

" Those who wish to gain any information about charts, or be directed in 
matters relating to the navigation of the Indian seas, should apply at the office 
as above, and enquire for Mr. Carrington, the Superintendent of the Chart 
Branch." 

85. The following statement shews the number of copies of Charts issued 
from this Department during the years 1878-79 {i. ^,, from 1st April 1878 to 
30th September 1879) for the use of Her Majesty's and Indian Government 
ships and the various Marine authorities throughout the world : — 



No. of copies. 

Supplied to Her Majesty's and Indian GrovernmeDts ... ... 270 

Supplied to Foreign, Colonial, and Local Governments ••• 298 

Presented to Geographical Societies^ Survey Departments^ Super- 
intending Engineers^ &c. ... 

Supplied to Her Majesty's and Indian Government Ships 

Supplied for official use to the Superintendents of Marine, the various 

Master Attendants^ Port Officers^ Harbour Masters^ and other 

Marine authorities in India. . . 

Presented to the various Hydrographic Departments throughout the 

^r onu ••• ••• .•• ••• ••• 

Supplied on commission sale ... 

Supplied gratuitously to Members of the Pilot Service... 
Supplied to the Superintendent of Marine Surveys, whilst on official 
tours, to the Marine Survey parties, and for office use in the con- 
struction of new Charts ... ... ... ... 313 



546 
897 



1,505 

422 

781 

60 



Total ... 4,592 



Of this number, 4,070 were copies of charts produced at the Marine Survey 
Department, and the remainder, 522, were Admiralty charts. 

86. Many ship-masters are supplied with charts direct from the office at 
head-quarters, where hydrographic information, not obtainable elsewhere, is also 
furnished, and I have received many acknowledgments from the maritime 
public of the practical utility of such an office, and of the great boon it is to 
know where reliable charts and such information are procurable. 

87. During the period under review the following sales of charts, &o., 
were effected : — 



Indian Marine Survey Charts 
Admiraliy Charts 



• • • 



TOTAT. 



• fl • 



Books and other publications^ such as Hydro- 
graphic Notices^ Notices to Mariners^ Light 

JiJiolo^ OM^. .•• ... ••• 

Total ahount realised by the sale 

OF Chabts^ fee. 



Number of coium. 


B*. A. I 


677 
493 




1,070 


1,708 15 6 


3,637 


488 3 



••• 



.• t •• 



2,197 2 6 
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Official changes^ and good services of the Officers of the Department* 

88. Staff Commander J. H. Ellis, E. K., Deputy Superintendent of Marine 
Surveys, 1st grade, resigned his appointment from the 10th June, 1878 when 
he left India. 

89. Consequent on the resignation of his appointment by Staff Commander 
Ellis, Navigating Lieutenant F. W. Jarrad, E. N., Deputy Superintendent of 

__ i. . TV -i. t^® 2nd grade, was appointed to officiate as Deputy- 

merwf"B^te"urAlritit««'':;^ Superintendent of the Ist grade, with effect from 

Commerce, No. 139 (Marine Sur- the 25th September, 1878; and consequent on 

veys). dated 16th November. 1878. Navigating lieutenant G. C. Hammond bemg 

obUged to give up his appointment on account of ill health. Navigating lieu- 
tenant E. W. Petley, a. n., who had been Officiating as Assistant Superintend- 
ent of the 1st grade, was confirmed in that grade with effect from the 25th 
September 1878. 

90. Mr. E/. C. Carrington, Superintendent, Compiling and Drawing Branch, 

A • 111 ^^® appointed to hold charge of the office of Depu- 
ture ^and ^"commerJe" Notl^L^ ty Superintendent of the 2nd grade, in addition to 

No. 106, (Marine Surveys), dated 9th his OWn dutieS, with effect f rom the 11th JUUC 
May 1879. 1878 

91. It was my painful duty to report, for the information of the Govern- 
ment of India, the death at sea on the 24th May 1879, of Mr, Morris Chapman 
(late Indian Navy), the Senior Assistant Superintendent of Marine Surveys 

^ , , , „ , . , of the 1st grade, who was granted two months 

Department of Be venue, Amcol- ..^ 7*-' -at. j '-.n i-jj. 

ture and Commerce Xoti6cation pnvilcge Icavc in the ordcrs marginally noted, to 
No. 89 (Marine Surveya), dated i8t enable him to procecd to Australia for the benefit 
May 1879. ^f j^g health. I am bound to record my high 

appreciation of Mr. Chapman's services. He was held in honour and esteem 
by all who knew him personally. His loss is severely felt in the Department in 
which he did most excellent work, and where his death is regretted by the 
officers who were employed imder him. Mr. Chapman was a painstaking and 
laborious surveyor, and always did his duty thoroughly and willingly. 

92. Navigating lieutenant T. C. Fascoe, b,. n.. Assistant Superintendent, 

• Vide Marine Department letter. 2nd ^ grade, was granted* two months and 26 days 
No. 94 (Leave of Absence), dated privilege Icavc, of which he availed himself on the 
3i8t July 1879. igt August, 1879 and proceeded to England. 

93. I must again record my satisfaction with the good and valuable work done 

Navigating Lieutenant E. w. ^7 Navigating lieutenant F. W. Jarrad, r. n., and 
Petley, B. k. ; Lieutenant w. H. Mr. Morris Chapman, late Indian Navy, the officers 
^?TVp • ' Navigating Lieuten- ^ charge of the survcy parties, and whilst praising 

antT. C. Pascoe, B. N.; Mr. P. «r. , © , ij j. a xi! JTi-i. j. j • j.\P 

Paiie. them, I should state that the surveyors noted m the 

margin were brought to my notice as having douQ good service. 

94. It is, perhaps, unnecessary for me to repeat the opinions I have already 
frequently expressed of Mr. Carrington, but I cannot refrain from reiterating 
the remarks made in my letter to the Department of Revenue, Agriculture and 

Commerce relative to this gentleman. " The special 
Vide No. 32, dated 24th July knowledge and experience which had been acquired 

by Mr. Carrington during his long service under 
the Admiralty, which knowledge and experience formed the ground of 
his selection for this Department as my Chief Civil Assistant in the office, have 
proved of smgular value, not only in the Chart Department but also in the 
discussion and settlement of the many questions of all kinds which have arisen 
from time to time in connection with the projection and execution of coast 
surveys. During his residence in India, his knowledge of the Indian coast, 
and of the requirements of eastern navigation has been matured, and his 
practical acquaintance with nautical matters besides his thorough business 
habits and ardent zeal have rendered him, as stated in paragraph 25 of my 
general report for 1876-77, a most useful co-adjutor and the greatest acquisi- 
tion to the office of the Marine Survey Department. I have indeed constantly 

* Mr. Donald Sunder, Chief Clerk and Accountant, again deserves special notice for the xxianner in which he 
has conducted his many arduous and responsible duties, which have very much increased during the last year. 
He has been most indefatigable in keeping the current work up to date and I wish to record my appreciation of 
his ability, steadiness and conscientious zeal. The clerks under nim have continued to give satisfaction. 
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utilized hjs services outside the sphere of the particular duties indiciated by his 
present official designation, and I have invariably found him ready and willing 
to render me the most valuable assistance." Mr. Carrington's qualifications 
are so high, his industry is so unflagging, his duties and responsibilities are so 
great, and the manner in which they are discharged so admirable, that the 
results of his labours at home and during his residence in India have been 
fully recognized by the respective Grovemments, and have received my high 
appreciation. 

Staff of the Marine Survey of India. 

95. On the 30th September 1879 the strength of the Marine Survey 
Department was as follows : — 

Superintendent of Marine Surveys ... Commander A. Dundas Taylor, I.N., 

F.R.G.S. 

Superintendents Office. 
Superintendent, Compiling and Drawing Robert C. Carrington, Esq., F.R.A.S., 



Bmnch. 


F.R.S.Lj., A.I.C.!E. 


Chief Clerk and Accountant ... 


... Mr. Donald Sunder. 


Clerk 


... Ishan Chunder Das. 


Copyists 


(Bidhoo Bhushun Dey. 
*" (Mr. D. Lumsden. 


Head Draftsman 


... Kally Dass Seal. 


2nd Draftsman ... 


. . . Mr. Thomas Ribeiro. 


3rd 


... Mr. Thomas Smith. 


Apprentice Draftsman 


... Rajendro Nath Palit. 


9i }> 


• •• Pulin Behary Dutt. 


ChaTt Clerk 


... Mr. C. Thielmann. 


Chart Moimter ... 


... K ally Doss Dhur. 



One duftary, one duffadar, four peons, and two menials. 

Executive Staff of Scientific Officers. 

Navigating Lieutenant P. W. Jarrad, Officiating Deputy Supdt., Ist Grade, in 

R.N., P.R.A.S., F.R.G.S. charge of No. 1 Survey Party. 

Navigating Lieutenant £. W. Petley, Assistant Superintendent, 1st Grade, attached 

R.N., F.R.G.S. to No. 1 Party. 

Vacant ... ... ... Assistant Superintendent, 1st. Grade. 

„ ... ... ... Assistant Superintendent, 1st Grade. 

Lieutenant W. H. Coombs, R.N. ... Assistant Superintendent, 2nd Grade, in 

charge of No. 2 Survey Party. 
Navigating Lieutenant T. C. Pascoe, AssistantSuperintendent, 2nd Grade, attached 

R.N. to No. 1 Party. 

P. J. Falle, Esq. ... ... Assistant Superintendent, 2nd Grade, attached 

to No. 1 Party. 
Vacant ... ... ... Assistant Superintendent, 2nd Grade. 

W. H. W. Searle, Esq. ... ... OflPg. Assistent Superintendent, 8rd Grade, 

attached to No. 2 Party, 
Vacant . • . ... • • • Assistant Superintendent, Srd Grade. 

„ ... ... ... Executive Officer. 

„ ... ... ... Executive Officer. 

„ ... ... ... Executive Officer. 

Medical Officer and Naturalist. 
Surgeon J. Armstrong, (Bengal Establishment), F.L.S. ... Attached to No. 1 Party. 



A. DUNDAS TAYLOR, Commander {late I. N.), 

Superintendent^ Marine Survey of India, 



SECTION" II. 

COMPILING AND DRAWING BRANCH. 

During the period under review this branch of the Department has been 
fully occupied in the production of several new charts, many of which have 
been compiled by the Superintendent (Mr. R. C. Carrington). Perhaps the 
most useful of these are the general sheets of the Bay of Bengal, and the Sea- 
face of the Sunderbuns, which charts have been constantly demanded by the 
public. The sheets showing the surveys by Commander A. J. Loftus, of the 
East coast of the Malay Peninsula, convey to the world for the first time some 
idea of the nature of the coast, and are a valuable addition to hydrography. 
One or two of the principal anchorages of this part of Siam have been published, 
but unfortunately our staff of draftsmen is not sufficiently large to permit of 
the preparation of the remainder of those surveyed, for the present, as the 
publication of the results of our own surveys demands our first attention. 

2. The charts of SaMya, Verj&wal, Cutch Mdndvi, and Preparis north 
channel have been chiefly compiled from my own observations and surveys, and 
are useful for local purposes. 

3. The finished drawings prepared in the office have been most creditably 
turned out, and Mr. Carrington reports favourably of all the draftsmen em- 
ployed.* It is satisfactory to be able to note that, on the average, one new 
chart has been produced every month since the Department was brought into 
working order. Many of these have been compilations from materials hitherto 
unutilized, and the charts thus produced have proved useful to the coasting trade. 

4. During the past 18 months 17 new charts have been pyblished, from 
which 5,950 copies have been printed ; the large number of 17,268 Admiralty 
and Marine Survey charts have been corrected, and 8,885 copies coloured. The 
information, enabling this office to carry out these corrections, is derived from 
the Notices to Mariners and Hydrographic Notices published at the various 
Hydrographical Establishments throughout the world. England having contri- 
buted 368, America 429, Austria and Gtermany {Kumdmachung fur Seefahrer 
and Hydrografische Nachricht) 253, Holland {Berigt aan Zeevarenden) 107, 
France {Annonce Sydrographique) 153, Spain {Aviso d los Navegantea) 158, 
China 24, and the Indian Government 54. 

5. The charts in store have been kept corrected up to date, and new lights, 
beacons, buoys, shoals, &c., are now inserted on aU office copies in red ink, in 
order that the corrections made in the Department may be more readily dis- 
tinguished. Any important corrections that have been found necessary to 
make on the Admiralty charts, from time to time, have been forwarded to the 
Hydrographer. 

6. The " Return of Wrecks and Casualties in Indian Waters " for 1878 was 
issued in the early part of the year 1879, and continues to give great satisfaction- 
Mr. Carrington's " Review " of last year contained many suggestions, which I 
am glad to hear have been considered by the Legislative Council, and in due 
course, received attention from the Committee appointed to amend the Merchant 
Shipping Bill for India. Meteorological remarks have been added to the wreck 
return, which will enhance its value ; these remarks will be continued in each 
-annual Report. The correspondence in connection with the subject of wrecks, 
&c., has unavoidably increased in a most marked manner, no less than 1,188 
letters in addition to numerous demi-official memoranda, having been written 
by the Registrar of Wrecks during the past 18 months, whilst a very large 
number of reports, returns, proceedings of Courts of Enquiry, &c., have been 
copied and despatched to the Board of Trade, Lloyd's Agents and others 
interested in the wrecks and casualties occurring along the Indian coasts. 

* Babti Eally Dass Seal, the chief draftsman, deserves special commendation for hb care and accuracy ; 
Mr. T. Smith has worked well and is now a good hydrographic draftsman. 

Mr. C. Thielmann, the chart clerk, is a useful, steady, and haffdworking assistant. 
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7, Another edition (1879) of the " List of light-houses and Kght- vessels in 
British India," with an index map showing the positions of the various lights, 
has been published. Many additions and corrections have been made to the 
list from my own observations, and the geographical positions have been again 
carefully scrutinized. 

8. A new catalogue of the published charts, plans of harbours, &c., in the 
Department has also been issued. 



The following statement shews in detail the am/mnt of work performed in this Branch from the 

1st April 1878, to the 30th September 1879. 



No. of 
chart. 



1190 



119() 



95 



1184 



177 



Title. 



Batnagiri, including Mirya and 
Kalbadavie Bays. 



Ditto 



ditto 



Pamban Pa8s .,. 



••• 



Approaches to the Pamban Pass 

9 



1191 



Hilly Cap^ to Lacon Bight (on 
the East coast :>£ Malay Pen- 
insula.) 



Sixe. 



Scale. 



D.E.» 



M. = 4-0* 



D.E. 



D.E. 



D.E. 



D.E. 



BXXAXKS. 



M. = 40 



M. = 10-0 



M. = 40 



M.=0-26 



BajapuT Bay and Yiziadurg, 
with adjacent coast. 



D.E. 



M. = 6-3 



1191 



1178 



Ditto 



ditto 



D.E. M. = 6-3 



Singora Roads (East coast of 
Malay Peninsula). 



D.E. 



M. = 4-0 



400 copies photozincographed. This sheet 
shews the result of the survey by Naviga- 
ting Lieutenants F. W. Jarrad, E. W. Petley 
and T. C. Pascoe, R. N. and Mr. P. J. Palle, 
1878. It cancels the sketch of the anchor- 
age originallv published by the Hon'ble 
E. I. Co., which chart was subsequently 
corrected and issued at the Admiralty. Thia 
IB an exhaustive survey of the ports. 

An elaborate and detailed drawing, Transmitted 
to the Hydrographer of the Admiralty. 

360 copies photozincographed. This sheet 
shews the survey executed by Mr. Morris 
Chapman, late I.N., and Lieutenant W. H. 
Coombs, R.N., 1878. This is an elaborately 
sounded charts which can also be utilized for 
engineering purposes. 

360 copies photozincographed. Surveyed by Mr, 
Morris Chapman, late I, N., and Lieutenant 
W. H. Coombs, R.N., 1878. Cancels the 
original survey made by Lieutenante Powell 
and Elhersey in 1838. Many newly dis- 
covered reefs are marked upon this chart, 
and the approaches to the pass, north and 
south, very clearly defined. 

400 copies photozincographed. From the 
survey by Commander A. J. Loftus, of the 
Siamese Navy. This coasts hitherto, was 
entirely unknown, and the sheet fills up a 
gap on all existing charts. The work has 
been adapted to the Litest reliable astrono- 
mical positions, and the general appearance 
of the land, in approaching the coast, is well 
shown by the numerous views on the chart. 

300 copies photozincographed. This chart 
shews the result of tlie survey by Navigating 
Lieutenants P. W. Jarrad, E. W. Petley, 
T. C. Pascoe, R.N., and Mr. P. J. Falle, 
1878. It cancels the previously existing 
charts, originally nublished by the Hon'ble 
£. I. Co., and subsequently issued at the 
Adnuralty. The whole space embraced 
within the limits of the chart has been ex- 
amined in great detail, and tiie hydrographi- 
cal portion very closely sounded. 

Finished drawing. Shewing the results of 
Lieutenant F. W. Jarrad's survey in 1878. 
Transmitted to the Hydrographer to the 
Admiralty. 

400 copies photozincographed. This chart is 
published from Commander A. J. Loftus' 
survey, made in 1872. It clearly shews the 
approaches to the port, and is a valuable 
adaition to hydrography, as no chart has 
previously existed of this portion of the 
coast. 



• D. £. signifies that the chart is printed on a Double Elephant sheet of paper (i. e., 40 in. X 27 in.), and M-4'0 
implies that the scale of the chart u 4 inches to one nantic mile* 
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No. of 
chart. 



115 



Tiae. 



25 



False Point to Mutlah Riyer 
shewing the Approachee to 
the Sandheade. 



site. 



D.E. 



Scale. 



1190 



27 



Salija (Seraia) ... 



Laron Bight to Lem Chong 
Phra on the east coast of 
Malay Peninsula. 



D.E. 
2 



D.E. 



M. = 0-3 



M. = 1-0 



.M. = 0-25 



Ver&wal Roads 



D.E. 



108A. 



Bay of Bengal. Western sheet. . . 



DJ!. 



}03B. 



M = 3-35 



D = r85 



Ditto. Eastern sheet ... 



D.E, 



D = r85 



Index Map of India, 




D = a60 



Bbmabu. 



^100 copies photozinoographed. This is a 
second edition of this churt, which has been 
found an extremely useful one. The portion 
between the Eastern channel and Saugor 
(which includes the Gaspar, Dredee, Bed- 
fords and Eden channels) shews the result 
of the late surreys conducted by Mr. 
Laycock, the river surveyor. Other addi- 
tions and corrections have been made to the 
sheet generally. 

In progress. Compiled from an examination 
by Commander A. D. Taylor, and the G. T. 
Kattywar survey sheets, 1879. There is at 
present no chart of this port, and one is 
much required for local purposes. • 



400 copies photozincographed. This portion of 
the east coast of the Malay Peninsula, was, 
until lately, entirely unknown. The present 
sheet has been compiled from the surveys by 
Commander A. J. Loftus, Siamese Navy. 
The coast, with off lying islands, extending 
over 2^ degrees of latitude, has been drawn 
in considerable detail, and the chart forms a 
really useful navigating sheet, 

300 copies photozinoographed. This sheet is 
a compilation from the surveys hj Lieu- 
tenants C. G. Constable and A. W. Stiffe I. N. 
1853, with additions and corrections by 
the Yerawal Harbour works Engineer, 1878, 
and Commander A. D. Taylor in 1879. 

Hitherto there has been no chart of this port 
and one was required for local purposes. 

300 copies photozincograpbed. Embraces the 
Western half of the Bay of Bengal, from 
Cape Comorin to the Hooghly river. This 
is a compilation from the coast sheets, (Cape 
Comorin to Cocanada, and Cocanada to Bas- 
sein,) originally produced in this Department. 
The Vizagapatam, Gangam and Orissa coasts 
being taken from the new chart lately issued 
from this Office. The Revenue survey maps 
and the "Atlas of India" sheets have been 
utilized for the topographical details, and 
Conoimander Taylor's corrections and observa- 
tions along the coast have been added. The 
most recent Hydrographio information has 
been inserted, and the work adapted to the 
latest astronomical determinations. 

300 copies photozincographed. Embraces the 
Eastern half of the Bay of Bengal, from the 
Hooghly river to the strait of Malacca. This 
sheet is also a compilation from the coast 
charts produced in this Department in 1875-6, 
and engraved by the Hydrograpber to the 
Admiralty. Many deep-sea soundings have 
been added from the Admiralty charts, the 
Sumatra coast has been taken from the latest 
Dutch charts, and the East coast of the 
Malay peninsula from the new survey by 
Commander A. J. Loftus, of the Siamese 
Navy. The topographical features have been 
tskenfrom the Revenue survey and other 
Government maps. 

The above sheets supersede the charts originally 
published by the Hon'ble E. I. Co., and 
since issued by the Admiralty. 

350 copies photozinoographed. To accompany 
the General Report. Shewing the surreys 
completed by the officers of the Marine Survey 
Department, and sheets published from the 
result of these surveys, and those compiled 
from otber authorities. 
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No. of 
chart. 



1217 



Title. 



Approaches to Catch M&ndTi ••. 



" 



1218 



137 



115A. 



1231 



1232 



1233 



1234 



Tatioorin Boadstead and Har- 
boar. 



8lM. 




D.B. 



Preparia North channel and 
entrance to Bassein Biyer, 



Sea fiioe of the Sunderbnns (&om 
Matlah Biver to the Cbitta- 
gong ooaat.) 



Eundari island to Chanl •» 



Chaol and entrance to Eon- 
dalika river. 

Jaygad (Jyghur) and entrance 
to Sh&stri river. 

Dabhol and entrance to Wis- 
hishti river. 



D.E. 



D.E. 



Scale. 



M = ro 



M = 4-0 



M=O80 



M = 0'20 



Atlas. 



D.B. 



D.B. 



D.K. 



M = 2-0 



M = 60 



M = 60 



M = 60 



BB1CAKK8. 



300 copies photouncoerapfaed. Surveyed by 
Commander A. D. &yJor ; the entrance to 
Cutch M&ndvi river (Bookee river) being 
taken from the plan of the harbour, (by Mr. 
T. Ormiston,the consulting Engineer), oound 
Dp in his report on the Albert Edward break- 
water, proposed for the improvement of the 
harbour of M4ndvi, 1876. 

The chart of the Gulf of Cutch originally ]^ub- 
liflhed by the Hon'ble E. I. Co., and since 
issued at the Admiralty, was reported as being 
incorrect in the neighbourhood of M^ndvi 
and was looked upon with distrust. On 
visitinff the place m 1879^ the Superinten- 
dent of Marine Surveys was enabled to point 
out how far the present Admiralty chart 
was in error and to mform the Hydrc^^pher 
how that error had arisen. The A(uninlty 
chart has since been corrected* The plan of 
the place is published for local purposes. 

400 copies photozinoographed. This chart 
shows the result of the survey by Mr. Morris 
Chapman, 1. N., Lieutenant W. H. Coombs 
R N., and Mr. W. H. W. Searle, 1879. It 
supersedes the chart published in 1846, by 
the Hon'ble E. I. Co., and since issued at 
the Admiralty. It is a well sounded sheet, 
and clearly shows the approaches to the 
harbour and anchorage. 

300 copies photozincographed. This sheet is 
compiled from an examination made by Com- 
mander Taylor in 1879 ; original chiurts de- 
posited in this Department, and the latest 
Government maps. The existing charts, of 
this part of the cosat of Burma, were found 
to be very erroneous, many dangerous patches 
of rocks being omitted, and several cnimges 
having occurred st the mouth of the Bassein 
river, while the Alguada lighthouse was 
wrongly placed on the reefs. The rocky 
patch on which the ship Inchmamock struck, 
was accurately fixed and the Phseton shoal 
more clearly defined. The sheet has been 
much appreciated by masters of vessels, but 
it must be considered a " preliminary " one 
only. 

600 copies photozincomphed. This sheet has 
been compiled from Lloyd's ori^^nal surveys, 
adapted to the latest astronomical positions. 
The Chittagong coast from Pearson's and 
Hammond's surreys. and the interior from 
Government maps. The Eastern portion of 
the Sunderbnns is taken from the latest 
Bevenue survey maps and shews considerable 
changes in the configuration of the coast, 
and the newly formed sand banks at the 
mouths of the various rivers. The soundings 
in the Megna, with shoals, and part of the 
Koacolly coast, are from Mr. Laycock's survey 
sheets. 

Great changes are noted on the chart, especially 
at the entrances to the Ganges. 

(In progress.) Shows the survey lately executed 
by Navigating Lieutenants F. W. Jarrad, 
E. W. Petley, T. C. Pascoe B. N., and Mr. 
P. J. FaUe, 1879. 

(In progress.) Ditto. 



(In progress.) Ditto. 



(In progress.) Ditto. 
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No. of 
chart. 



Titla. 



Index chart of Light-hoaaes and 
Light- vessels in British India 
for 1879. 

Cape Comorin to Point Calimere, 
mdading the Island of Cey- 
lon, with plans. 



Golf of Cambay. ... 



Mm. 



D.E. 

8 
D.B. 



D.B. 



Beito. 



M = 010 



M = 0'60 



RlKARKf. 



200 oopies photozinoographed. Bound «p with 
the new edition of the " Light-honses of 
India.' 



n 



(Id progress.) It is intended that this sheet 
shall embrace the whole of the island of 
Ceylon. A jj^ood general chart of the island, 
with the adjacent coast, is much needed. 
Large scale plans of Oalle, Colombo, Trin- 
Gomalee, Ac., will be inserted on the spare 
spaces of the sheets. 



(In f>rogres8.) The present chart of the gulf 
is a most erroneous one, not only in the 
hydrographic details, but the coast is greatly 
in error, and has never been adapted to the 
positions determined by the Great Trigono* 
metrical Survey. Elaborate survevs within 
the coastline have been made, and the results 
published at the Surveyor General's Office, 
and these will be utilized^ in this compila- 
tion ; the hydrographic portion to be inserted, 
from time to time, as it reaches this office. 



Misoellaneoos. 



Reduction of Commander Loftus' sheet of Singora 
Roads. 

Reduction of portion of Lieutenant Palmer's survey 
of Bombay Harbour for coiieotion of Admiralty 
sheet of Bombay Harbour. 

Reduction of Gaspar Ch annel 

Reduction of Lieutenant Hammond's skset of False 
Point. 

Reduction of River Surveyor's sheet of Dredge, Bed- 
fords and Eden Channels. 



Tracing <^ Yizagapatam 
Copy of plan of Gogah or Gogo 



••• 



Tracing of a portion of Admiralty sheet of the Gulf of 
Cutch, for additional soundings. 

Copies of plan of proposed steamer, for sea suiTey 

Tracing of Dutch Bay, Western Ceylon ... 



Reduction of Lieutenant Jarrad's survey of R^japur 
and Yiziadurg. 

Reduction of Admiralty sheets Nos. 2736, 43 and 42, 
and Revenue survey maps. 

Redaction of plan of Colombo Harbour ... ... 

Reduction of eleven sheets of Commander Loftus's Siam 
coast survey. 

Additions to the original drawing of Orissa coast sheet. 

Four copies of portion of sheet of Rangoon River show- 
ing the proposed re-arrangement of the limits of the 
Eastern Grove light. 

Three copies of proposed modifications of False Point 
Lighthouse lantern. 

Reduction of Mind vi Roads ... 



For wbAt porpoae exeoated. 



For compilation of Singora chart. 



For transmission to the Hydrographer to the Admir- 
alty. 



For office use. 
Ditto. 

Ditto. 

For Commander Taylor. 

Ditto. 
For office use. 

For reference* 

For transmission to the Hydrographer to the Admir- 
alty. 

For photozincography. 

For the compilation of the Salaya sbeet. 

For correction of office charts. 

Used in the oompilation of the West Coast of Gulf of 
Siam sheets. 

For photozincography. 

To accompany Commander Taylor's report. 



Ditto 



Ditto. 



Compilation of Cutch Mandvi sheet. 
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MiBoeUaneouB. 



For whftt purpose exeouted. 



• It 



••■ 



Tracing of Cntch Mandvi ... 

Ditto ditto 

Corrections to the original drawing of Kopah Inlet ... 

Copjr showing Captain Sayer's additions to Kopah Inlet 

Seduction of plan of Yerawal Harbonr (by Harbour 
works Engineer). 

Reduction of Admiralty and Revenue survey maps of 
Dhumra river, for proposed new survey. 



••• 



Copy of ditto 

Copy of Ver&wal Roads ... ... m. 

Twelve copies of plan, shewing proposals for screw pile 
lighthouses at the Sandheads. 

Reduction of Commander Taylor's new survey of 
Alguada reefs and Fhieton shoals. 

Reduction of Admiralty sheets 102a, 102i^, 1353, 2760 
2414, 2719, 2720, Marine Survey Department sheets 
830, 1173, 1179, 1172, 829, 828 and 116; Dutch 
sheets 94 and 33 and the Revenue survey maps of 
Burma. 



Copy of plan of Diu 



••• 



Three copies, showing portions to be examined in the 
vicinity of Dhumra and Mypura rivers. 

Corrections to Madras sheet shewing the Harbour works 
extensions. 

Copy of plan of Saldya (Seraia) 

Triangulations of Ratnagiri, Rajapur Bay and Yizia- 
durg. 

Wreck Chart shewing the wrecks and casualties that 
have occurred on the coasts of India and Burma, 

Tracing of plan of Ealkuda and Yendeloos Bays, 
Ceylon. 

Six copies of specimens of buoys in use in India •.. 

Tracing of Revenue survey map of BorabuUung river, 
Orissa. 

Tracing of portion of Mr. Chapman's survey of Fam- 
ban. 

Tracing of plan and sections of Eastern Grove prisms 
shewing the proposed new light. 

Reduction of P4mban Pass ... ... ^ 



Diagram shewing Eurraohee tides 
Corrections to the sheet of Narakel Anchorage 
Ditto Colombo Harbour 



••• 



Tracing of plan of Katty war ... 



••• 



Ditto portion of South Eonkan from Bombay to 
Bankot. 

Triangulation of Chittagong Bar, by Navigating Lieu- 
tenant G. C. Hammond. 

Corrections to sheet of Beypore 

Tracing of portion of Mr. Chapman's sheet of Tuti- 
corin. 



Compilation of Cutch M&ndvi sheet. 

For Commander Taylor. 

For photozincography. 

For Commander Taylor's use. 

For compilation of Yerawal sheet. 

For Port officer, Dhnmr4. 

For office use. 

For Commander Taylor's use. 

To accompany Commander Taylcy's report. 

For correction of ^office sheet. 



For compilation of Bay of Bengal sheets 103A and 
103B. 



For Commander Taylor's use. 

To accompany Commander Taylor's report. 

For office use* 

For Commander Taylor's use. 

For transmission to the Hydrographer of the Admir- 
alty. 

For binding up with the Wreck Return. 

For transmission to the Hydrographer to the Admir^ 
alty. 

For Commander Taylor's use. 

For Port officer, Chandbali. 

For Major Baird, R.E. 

For Commander Ti^lor's use. 

For compilation of sheet of the Approaches to P&mba^ 
Pass. 

For Commander Taylor's use. 

For office use. 

Ditto and transmission to the Hydrographer to 
the Admiralty. 

For Commander Taylor's use. 

Ditto, 

For Port officer, Chittagong. 

For transmission to the Hydrographer to the Admiralty. 
For the Master Attendant's use. 
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MiacellaneoiuB. 



For what purpo«« execuicJ. 



Colonel Fitz Boy's sheet of Pegu and Admiralty sb^t 
No. 152. 

Three copies of plan of rooms at present occupied by 
the Marine Survey Department. 

Noting on charts, the average number and total amonnt 
of tonnage of vessels vitfiting the various ports of 
India during the past 5 years in order to ascertain 
what light dues should be levied to make the light- 
houses, &c., self-supporting. 

Six copies of Commander Taylor's additions to False 
Point Harbour. 



Corrections to Approaches to Bombay Harbour shewing 
fishing stakes. 

Tracing of Obbard's, Hammond's, Lloyd's, and 
Harris's survey of False Point. 

lDopy of P. & O. steamers, tracks between Bom- 
bay and Aden during the south-west monsoon, 
for the years 1873 and 1874. 

Tracing of Approaches to Pt. de Galle Harbour 



Copy of the above... ... ... ... 

TKree copies of General Fraser's proposals for lighting 
the Sandheads. 

Three copies of Commander Taylor's amendment 

Reduction of Admiralty sheets, Nos. 138a, b and c ; 4 
Revenue survey sheets, and River Surveyor's sheets. 



For compilation of Preparis channel sheet. 



For submission to Government. 



Ditto. 



For transmission to the IIydrogi*apher of the Ad- 
miralty ; for Commander Taylor's use, and for sub- 
mission to Government. 

For office use. 



To accompany report, also for transmission to the 
Hydrographer of the Admiralty. 

For office use. 



For transmission to the Hydrographer of the Admir- 
alty. 

For office use. 

For submission to the Government. 



Ditto 



ditto. 



For compilation of Sunderbuns sheet. 



il 



SECTION III- 

SURVEYING OPERATIONS, SEASON 1878-79. 



WEST COAST OF INBIA. 

The Government of India in the Department of Revenue, Agriculture and 
• Ficfo letter No. 84 (Marine Sur. Commerce having approved* the programme of 
▼eye), dated the 6th Aagnst 1878. Surveying Operations submitted by me at the end 
# of June 1878, 1 shall state in this section of my report where the two survey 
parties under Navigating Lieutenant F. W. Jarrad, R. N., Deputy Superintend 
dent of Marine Surveys, and Mr. Morris Chapman, I. N., Assistant Superin- 
tendent, 1st grade, were employed, and how the work entrusted to those officers 
was carried out« 

No. 1 (BOMBAY) SUBVEY PARTY. 

2. This survey party at the commencement of the year tmder review con- 
^ . .. T-i. xui^TT sisted, as in the previous season, of the officers and 

Naviffaunir Lieutenaiit F. W. Jar- ., j it i ^ • n j.« j j 

«d. R.N., PJI.A.S., Deputy Super- the estabhshmcnt marginally mentioned, and was 
ntendent, in charjpe. f umishcd with a steam-cuttcr and a whale boat. 

pS;?B:"lr..'lSSS sf^T: At the beginning of the season. Lieutenant 

tendent, lat grade. Jarrad was at Bombay, where he had gone to super« 

Navi^ting iJeutenant T. c. Pa*, {j^^qj^^ the Construction of the surveying steamer 

ooe, B. N., Aaaastant Supenntendent, _ ,. . i • i • i mj* • xi. t* t. 

Sod grade. Investtgator, which is buildmg in the Bombay 

Mr. P. J. Paiie, ABsiatant Super- Dockyard, as also to confcr with Captain A. W. 

^Sur^ J. ISinstroiig (RA.) F. Baird, R. E., at Poona, on the subject of Indian 
L. s.. Medical Officer and Naturalist tidal registrations. During his absence, and as 
1 Native Surveyor. soon as the wcathcr permitted in October, Navi- 



1 Engineer. 

1 StoKer Syrang. 

2 Stokers. 

2 Sookhanies. 
2 Leadsmen. 
2 Tide Watchers. 



4 Las^ra. gating Lieutenant Petley and Mr. Eallei extend- 

1 aerkl ^ *h® survey of Ratnagiri (which was undertaken 

1 Peon. ^ during the previous season) one mile to the south- 

1 Taxidermist ward, in Order to complete the work to the limits of 

the sheet sent into this office. 

3. On the first occasion, however, on which the steam-cutter was required 
for sounding she completely broke down, and it was then discovered that many 
of the boiler tubes had suddenly given out, and that the necessary repairs 
were of such a nature as to require that the boiler should be placed in the hand^^ 
of an experienced Boiler-maker. For this purpose Lieutenant Pascoe was 
immediately despatched with it by coasting steamer to Bombay where, through 
the kindnew of the Superintendent of Marine, the repairs were executed with 
all possible despatch in the Government dockyard, which enabled Lieutenant 
Pascoe to return to the surveying ground with tiie boiler four days after the 
accident occurred. Meanwhile, Messrs. Petley and Falle finished the soundings 
at Ratnagiri in a pulling boat. The party proceeded, on the 23rd October, to 
Jyghur which was one of the ports which His Excell^icy Sir Richard Temple 
desired should be thoroughly surveyed, 

4. On the 1st November, Lieutenant Jarrad rejoined the party, and survey- 
Survevofj h«r in g Operations Were at oncc Commenced. During the 

^oj yg nr. wholc of the mouth the survey of the harbour of 

Jyghur and its approaches was steadily carried on, and there was no delay as 
the weather throughout was extremely favourable. 
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The survey of Jyghur was plotted on a double elephant sheet on a scale 
of 6 inches = 1 nautic mile, and comprises 21 miles of coast (high water) line 
and 14 square miles of water closely sounded in sections. The survey extends 
from the rocky point just below the village of Hedwee (see plan of B6ria bay 
on Admiralty Chart No. 739) southward to Amwah bay (i. e^ nearly 5 miles 
north and south) ; and from 1^ miles seaward of Jyghur point to the village of 
Sytuore (Saichor) on the Shastri river {i. ^., 6 miles east and west), and includes 
the whole of the entrance to that river. 

5. The topography here was contoured on the ground. 

6. Lieutenant Jarrad reported a^ follows on the Shastri river, and the 
capabilities of the port of Jyghur : — 

" The Shastri river was, I believe, supposed to be — as with the Wagotna ' 
river at Viziadurg — free of any decided bar ; but this is not the case, as shoal 
water, on which there is at low water no where more than 14 feety and in some 
places cb8 little as T feet^ stretches across its entire entrance. The bar — ^as indeed 
are all the obstructing banks in the lower reaches of the river — ^is composed of more 
than 70 per cent, of earth (pidverised laterite), and contains only 20 per cent. • 
of sea sand and shell, and 10 per cent, of debris of trap rock, thus clearly 
demonstrating how seriously' the depth of the river must be affected by the 
quantity of soil washed down by the heavy rains which, in consequence of the 
sparseness of the vegetation and the wholesale cutting down, for firewood, of trees 
and even under-growth, finds nothing to bind it, and is, therefore, swept away 
into the river every monsoon.** 

7. The harbour, though small, has many natural advantages and is easy of 
access for vessels of 12 feet draught in all weathers. It also presents features 
which would render it easy of improvement with but little outlay. There is, 
however, at present but little traffic on the river, though at Sytuore (Saichor), 
a village about 4 miles from the entrance, a very large number of pattimars, 
some of 200 tons and upwards, are laid up and repaired during the south-west 
monsoon. 

' 8. A leading mark is much required in the Shastri river to guide vessels in 
the deepest water over the bar ; this could be erected at a trifling cost. 

9. On the 22nd November, His Excellency Sir Eichard Temple arrived in 
the Indiafi Government steamer May Frere and inspected the harbour, and also 
went up the river as far as Sangameshwar, distant about 20 miles. His Excel- 
lency noticed the shelter the harbour affords in the south-west monsoon, as 
also the fair amount of anchoring ground obtainable. 

10. The necessity for placing all the ports on the South Konkan sea-board 
under competent control, with regard to proper conservancy, was also brought 
to my notice by Lieutenant Jarrad, and he suggested that they should be re- 
gularly visited, once a year, by an official experienced in these matters, so that 
any required improvement in buoying or otherwise marking the channels or 
dangers, may receive proper attention. 

11. During the stay of the party at Jyghur the camp was pitched inside 
the old fortress at that port, and the health of the officers and men was good. 

12. The survey was completed on the 7th January 1879, having occupied 
the party a little more than two months. 



13. My arrangement of the sequence in which survey work was to be done 
Survey of Washishti (Babhoi) required the examination of the coast between 
Hrer. Kuudari islaud and Chaul to be taken up next. But 

this could not be carried out as a suitable steamer was not available at the 
required time to convey the survey party to Chaul. The Government had 
been pleased to place the steamer May Irere at the disposal of this Department, 
and the party was kept at Jyghur nearly three weeks waiting for her ; it was, 
however, subsequently ascertained that the vessel could not be spared as she 
was being used by His Excellency the Governor of Bombay, in consequence of 
wliich Lieutenant Jarrad was instructed to proceed to Dabhol to commence the 
survey of that river. The instruments, camp equipage, &c., were despatched in 
a pattimar, and the steam-cutter proceeded up the coast in the early morning 
before the sea breeze set in, whilst Lieutenant Jarrad went to Bombay and 
made the necessary arrangements for obtaining the steamer Dromedary from 
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-the Port Trust in the event of his not being able to get the May Frere to 
convey the party to Chaul on the completion of the examination of Dabhol. 
He returned to Dabhol on the Ist February 1879, when surveying operations 
were conimenced. 

14* The survey of Washishti (Dabhol or Anjenwil) river extends from 2| 
miles seaward of the entrance as far eastward as Fir Balu, i. e.y for 6 miles east 
and west, and includes the approaches and bar from 3 miles north to 1^ miles 
south of Tolkeshwur pagoda (see Admiralty Ohart, West Coast of India, sheet 
No. 738) • This survey was most elaborately executed, and was plotted on a 
double elephant sheet on a scale of 6 inches = 1 nautic mile, and embraces 16 
miles of coast (high water) line surveyed and 11^ square miles of water closely 
sounded in sectionst The topography was contoured on the. ground. 

16. The shoal water on the bar at the entrance of the Washishti (14 feet 
the deepest water over) is a great drawback to vessels of any draft entering; but 
to the small coasting steamers, the new survey will be invaluable, for they can 
enter, with its aid, at any time of tide, as these vessels draw only 7 or 8 feet and 
some only 5 feet water. There is no good natural leading mark which, can 
be used for crossing the bar of the Washishti, ntither could any beacons or 
marks be put up for the purpose in consequence of the peculiar formation of 
the land and ite distance from the bar. A buoy» however, might be moored at 
the tail (on the south side) of the shoal water, which would enable vessels to 
steer for the channel in safety* 

16. The work was much delayed in consequence of the strong northerly 
-winds which blew almost continuously throughout the month, and the heavy 
sea on the bar which prevented the boats from working. 

17. The health of the party was fairly good, notwithstanding that the only 
camping ground procurable was unpleasantiy situated near a mangrove swamp. 



18. On the completion of the survey pf Dabhol river, the party was con- 
veyed in the Indian government steamer May Frere to Chaul, where they 
arrived on the 24th March 1879, when work was at once commenced; 

19. The survey of Chaul was plotted on a double elephant sheet on a scale 
' Survey of the coast betioeen JCWfi. of 6 inchcs :sl uautic mile, and comprises 20*3 milra 
.dart isUnd and Chaul. of coast (high watcr) line, and 10 square miles of 
"water very closely sounded over in sections not more than 400 feet apart. The 
topography was drawn on the ground by the surveyors, Bv the aid of this survey 
the smsdl coasting steamers can enter at any time of . tide with the greatest 
confidence. Hitherto the channel and the several dangerous shoals off thb 
entrance were but partially known, and these vesseb only entered at from half 
tide to high water. To ensure vessels keeping in, the deep water, • however, 
leading marks are necessary ; they could be erected at trifling cost. 

20. The survey of the coast between Kundari island and Chaul with the 
Chaul Kadu reef and other dangerous reefs off Alibag was plotted on a scale of 2 
inches =^1 nautic mile, and embraces 16 miles of coast (high water) line examined; 
The low line and reefs were accurately delineated at spring tides with the 
exception of certain reefs between Thull and AUbag. These reefs (which consist 
of numerous small patches of rock with tolerably deep water between) could 
not be approached in consequence of the heavy sea which constantly breaks on 
'them at that time of the year, caused by the heavy swell from the south-west 
experienced all along this coast. The reefs, however, are close to the shore^ 
and the shoal soundings on their seaward side were obtained, so that their not 
being accurately delineated is of little consequence so far as the safe navigation 
of the locality is concerned, 

21. The soundings were taken out to a depth of 7 fathoms, and the whole 
sheet, which was sounded sectionally, comprises 75 square miles of water closely 
examined. The villages, topography, &c., on this sheet were taken from the 
original survey by Captain Jervis (from which Indian Atlas sheet No. 25 was 
compiled), the principal peaks being fixed by the surveyors ; but the southern 
coast ranges in the vicinity of Chaul were drawn on the ground by the sur- 
veyors. The dangerous Chaul Kadu reefs (which were very erroneously placed 
on the old charts), the outer dangers off Alibag, and several unknown shoal 
^tches off the entrance to Chaul (Eundalika river), all scenes of many a wreck. 
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are now accumtely charted. Wh^ our new chart of the Bomhaj harbour^ in- 
eluding this part of the coast, is published, the risk to vessels mftlnng for Boii!i- 
bay wiU be very materially decreased. 

22. The Ghaul Eadu north-east reef has a stone refuge tower, 00 feet in 
height, on it. lieutenant Janted recommended that these dangers should be so 
marked by night as to preclude any ohance of a vessel getting into danger with 
Kundari light in sight, for a bearing of that light is not sufficient to keep a ves* 
sel off these dangers. Defective compasses, strong tides and a not too good look- 
out kept on the bearing of the light would allow a vessel to easily run into danger 
notwitiistanding that tiiese reefs are now well charted, and therefore Lieutenant 
Jarrad suggests that a red light should be shown from Kundari island west- 
ward of the light bearing north (bearing from seaward), that is, over all the 
foul ground between Kundari island and ChauL Lieutenant Jarrad's remarks 
forwarded to the Government of Bombay, hv that officer, regarding the 
exhibition of a red ray from the Kundan light will be found in the Ap- 
pendix E of this report. The Trinilnr House had recommended this so far back 
as 1867, before the light-house was ouilt, but it is not known why this very 
necessary suggestion was nokheeded. The Government of Bombay have now 
approved it, and have ordered it to be carried out. 

23. Lieutenant Jarrad also reported the want of means of communication 
between Kundari island and Bombay. Jn the case of a wreck occurring in 
thick weather on any of the off lying reefs westward of Alibag, it might be a 
considefable time before the casualty would be noticed from the shore. While 
conducting the survey (in clear weather) a signal was flying at Kundari light- 
house for 4 or 5 days without its being noticra at Bombay ; this signal was to 
ihe effect that the light-keepers were without food, and had not the May 
Frere been surveying in the vicinity, this imperfect means of communicatioB 
might have led to senous results. I would take this opportunity also of bring* 
ing to the notice of Government that greater facilities for landing provisions 
and men, during boisterous weather, are needed at this light-house \ indeed this 
is the one great need at aU the offlying light-houses of India. 

24. A heliotrope would be of great use in communicating between Kundari 
light-house and Bombay during the fine season. Flags are, except under very 
extraordinary conditions of the atmosphere, undistinguishable at such a dis- 
tance, and at present there is absolutely no other means of communication. 
The Pilot vessels, it is believed, have orders to communicate with this light- 
house when such signals ixre seen. The desirability of being able to render 
speedy assistance to vessels in distress points to the necessity for improved 
communication with Kkadari island. 

86. On the 4th May, the fresh 8. W* Winds, which are fore-runners of the 
monsoon, having commenced, Lieutenant Jarrad found it impossible to do any 
'more work, and therefore proceeded with the party to Bombay. The camp and 
surveying gear were stored in the dockyard, and tne boats were hauled up for 
thorough repair. With the sanction of the Government of India a room was 
engaged in the Sailors' Home at Bombay, where* the party remained for the 
purpose of plotting and drawing the fair sheets and getting up the season's 
work. 

26. Tidal observations at aU the places surveyed by this party were regularly 
taken, and copies of these have been forwarded for the use of Captain A« W, 
Baird, R. £., the Superintendent of Tidal and Levelling Operations. Sailing 
directions and remarks on the whole of the coast surveyed during the year have 
been issued in the form of a Hydro^raphic Notice. 

27. The surveys were very rapidly carried on as the number of miles corn'* 
pleted will show. A large amount of good and valuable work has been turned 
put'and credit is due to all the officers of No. 1 Survey Party. 



SOUTH COAST Of IKDIA 
TUTICORIN AND PAUMBEN PASS. 

No. 2 (MADRAS) SUBVET PABTT. 

28. The order in which Mr. Morris Chapman was instructed to execute th^ 
surveys under bis charge was, as atated in section 1 of this report^ first Tuti$ 
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corin, then Cochin and afterwards Beypore, but owing to the bad weather 
experienced at Taticorin5 and the illness and subsequent death ot Mr. Chapnuui, 
Tuticorin was the only port surveyed. 

29. At the termination of last season Mr. Chapman was instructed to des^ 
patch this party to Tuticorin, which was chosen as the recess quarters, in order 
that surveying operations might be commenced there as soon as the weather 
appeared favourable. 

30. Having left instructions with Lieutenant Coombs, B. N., to proceed 
with the boats and surveying instruments, &c., and a few men to Tuticorin, Mr. 
Chapman came, under my direction, to Calcutta for the purpose of plotting and 
drawing the fair sheets of the Faumben Survey and getting up the season's work, 
as also to engage a proper establishment for his steam cutter, as many of the men 
belonging to his party had left, and it was found impossible to fill their places 
on the surveyiag ground. The tide watohers declined to remain in consequence 
of the expensiveness of provisions in the locality, and no individual could be 
compelled to stay, as the men attached to our survey parties are not engaged on 
articles. I shoidd here state that it would be extremely unwise for us to employ 
any person on articles for any particular period ail in the event of his proving 
incapable of doing the special work required in this Department, we should 
find it impossible to dispense with his services until the expiration of the period 
for which they were engaged. Meanwhile, the work would be hindered at 
considerable loss to the public service. 

31. Since the time when surveying operations were conmienced by boat 
parties, this party has consisted of only one officer (Lieutenant W. H. Coombs, 
B. N.) besides Mr. Chapman. When either of these officers became ill, and this 
unfortunately, as will be seen further on, did happen, — the management of the 
operations, as a natural consequence, was left to the other officer. But in 
whatever circumstances these officers were placed they always worked zealously 
and willingly. 

32. The party was provided with a steam cutter and whale boat and con* 
M cha Bm I N AmisU t ^^^ ^^ *^® officers and establishm^it mentioned in 

SupeVinteCirt'^iuierin thcmargin. Mr. W.H.W.SearIe joined the party 

lieotenant w. H. Coomiw, B^., from Calcutta on the 14th March 1879. This 

^^t Superintendent, 2nd officer's serviccs havc been lent to the Marine Sur- 

Mr! w. H. w. Searie, Officiating vcy Department iiom the Indian Marine in conse* 

ABsiBtant Superintendent* 3id grade, quencc of the paucity of suTvcyors uow employed. 

1. Native Surveyor. He had been previously engaged for some tmie on 

1 Enflrineer. 



ffinc 
iker 



1 Stoker Syrang. 
8 Stokers. 

2 Sooklianiee. 
2 Leadsmen. 

2 Tide watchers. 



4 Lascars. the survcys of False Point and Chittagong under 



1 Cook. Navigating Lieutenant Hammond, by whom he 

inllitaiAB. was partially trained, and is now proving a useful 

sistant. assistant. The native surveyor sanctioned for this 

^ ^^ party was not employed, as a suitable person could 
not be obtained. 

33. During the recess. Lieutenant Coombs caused the steam cutter to be 
thoroughly overhauled and fitted with new tubes, and the whale boat to be 
repaired, in order that work might be commenced with as little delay as possible 
at the beginning of the season. 

34. Mr. Chapman resumed charge of the party on his return from Calcutta 
Survey of Tniioorin Boadstead early in September and at once commenced sur-» 

and Harbour, vcyinff operations. A base of 4,389 feet having been 

measured, the triangulation was plotted on a scale of four inches = one nautic 
mile, and the coast line was sketched in on the spot between the triangulated 
points. The positions of the reefs and shoals were carefully determined, and the 
sounding work was commenced. The soundings were carried out to the 5 
fathom line on the north portion of the sheet, and to the 7 fathom line to the 
south, i. e.9 from 2 to 3 miles seaward of the outlying islands. The amount of 
work completed by this party is shown on one double elephant sheet. During 
the whole time the surveying party remained at Tuticorin, tidal observations 
were regularly registered. A copy of these observations was furnished to 
Captain A. W. Baird, B. E., the Superintendent of Tidal and Levelling Opera* 
tions, to aid him in the preparation of correct tide tables for the port. 
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35. Hr. Chapmaii reported that the weather during the season was exception- 
ally bad. . Strong land winds, with dust, sometimes rendered it yery warm and 
tjrying to work, and north-easterly breezes frequently necessitated the abandon- 
joaent of sounding work^ which was extremely hazardous in a small steam->cutter, 

36. The soundings were reduced to the lower low water of ordinary spring 
tides, being 6*27 feet below the Qreat Trigonometrical Survey bench mark cut 
on a stone at the inner end of the jetty. 

37* In consequence of the rough weather at Tuticorin it became necessary to 

BuBpension of the iorvey of Tuti, s^spend the work there until weather became favour- 
conn, and additions to the chart of able. Meanwhile Lieutenant Coombs was despatch- 
Colombo Harbour. ed ou the 17th January to Colombo for the purpose 
of making certain additions to the chart of that port, 

38. After our inspection of Faumben Colonel Thomason and I considered that 
Examination of Panmben. ^^ examination of the water space to the e^tward 

of the shingle islets at that place was. ne^^essary. 
We had hoped to find a deep water southern entrance to the proposed ship 
canal through Bameswaram. Mr. Chapman was, therefore, deputed to execute 
thiq survey, and the amount of work done by him consisted of 40 miles of 
poundings, 34 to the southward and 6 to the northward, as also 6f miles of 
coast line sketched in, 

39. From this examination we learnt that there are great advantages for a 
northern entrance to the proposed ship canal, but that a southern deep entrance 
cannot be obtained. 

40. On the 16th March Mr, Chapman became ill at Tuticorin and being 
unable to carry on the surveying operations there, Lieutenant Coombs was 
ordered to finish the work. 

41. The survey of Tuticorin was completed on the 16th April, and the party 
Completion of the survey of uudcr the charge of lieutenant Coombs proceeded 

!P^tM»nn- on the 19th April to Beypore, where they arrived 

on the 22nd April. 

42. The health of the party was not good, as two or three of the men were 
always sick, Among the officers lieutenant Coombs twice became ill from fever 
and cold, and Mr. Chapman suffered from inflammation of the liver caused by 
severe exposure, from which he died before the season closed. 
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APPENDED A. 

General Seport <m LiyHt-ioutet iy Couuakdbr A. D. Tatlob, laie I. N., SupertHtendeiU of 

Marine Surveyt, dated Calcutta, the let June 1879. 

m 

[Sabmitted for the consideration of the Gk>7enmient of India, in the Department of Revenue, Agriculture and 

Commerce.] 

The tabular printed statement aceompanTing this report exhibits^ in their geographical 
sequence (beginning from the west and, going towardis the east)^ all the lights and light- 
vessels of British India. 

The lines printed in italics in the list are my additional notes intended to suggest, 
positions where lights are yet wanted. 

1. I was requested^ in the beginning of this year^ to furnish the Government of India 
with my opinion on certain proposals of the Marine Department^ involving an estimated 
outlay of nearly 14 lakhs of rupees annually in the maintenance of a special steamer for in- 
spection and relief of all Indian light-houses. I was likewise asked for my opinion on the 
general administration of Indian lights ; also to say whether I thought any material improve- 
ment necessary^ and^ if so^ in what direction. 

2. I then submitted a brief reply ; but my general report on the subject has been much 
delayed^ because I wished my remarks to be not merely crude surmises^ but the result of 
personsJ enquiry and observation during this last fine season^s tour of inspection. The pri- 
mary object of this tour, however, was to gather information for the improvement of our 
charts. I now wish to state my conviction that there is no necessity for employing a special 
steamer exclusively for light-house inspection and relief, and that the contemplated annual 
inspection could be managed by sending my Deputy or going myself, partly by land and 
partly by coasting steamer, to all our lights. The only outlay necessary will be for travelling 
expenses, halting allowances, and a very few other contingencies. 

S. Inspection visits in the hands of the Superintendent of Marine Surveys or of his 

Deputy, — a Naval Surveyor, — would, moreover, have a triple value. Not only lights, but 

buoys and beacons also, would come under our supervision. Never do I make a tour without 

finding out that some light-house, buoy, or beacon is wrongly placed on the chart. The 

Bantipmy. I Krishna Bhoai. positions of the light-housos marginally noted were rectified 

DiSbi^riiSd. vlr^iH""^' ty myself or some officer of my Department. Apparently 

ObinaBakeer. | Ooohin. no official had noticed that the assigned positions were 

dangerously wrong. 

4. If a selected Indian Marine officer (as contemplated by the proposals of the Marine 
Department) could make these discoveries, how has it happened that the commanders of the 
Indian Government vessels^ which have been constantly plying from port to port for so many 
years, have failed to report anything as being wrong in the positions ^ lights or buoys ? Many 
marine officials have ascended the Alguada Beef Light-house and have left their names in the 
visitor's book, yet they failed to notice the fact that it occupies nearly the south end of the 
ridge on which it stands, whereas the Admiralty charts have hitherto exhibited it as nearly 
in tiie centre. This mistake was left for me to find out on my late tour, although Burma keeps 
up a salaried Superintendent of Light-houses. 

Inspection and Belief. 

5. I should say that once a year would suffice for the general inspection ; but relieving 
visits should be undertaken monthly if possible. The only difficulty in a monthly relief would 
occur at Yingorla Bocks, the Oyster Beef at Akyab, and the Cocos Islands. At times, per- 
haps in the south-west monsoon, two months might elapse when safe communication is not veiy 
easy with the Oyster Bocks ofE Karwar Bay, with the Alguada Beef, or with China Bakeer off 
Bangoon; but improved arrangements for landing supplies are possible at all these places. 
When the relieving officers report that something is radically wrong, speedy measures could be 
taken to set matters right. The attempt to combine relief and inspection along the coasts of 
British Burma has resulted in failure, and I think I may add that, had better provision been 
made simply for more frequent relief and supply, the loss of some few lives might have been 
prevented. 

6. Before submitting any remarks on the administration of Indian lights, it may be men- 
tioned that the Department of Marine Surveys has, since its institution, been instrumental in 
bringing forward the defects aiid deficiencies of Indian coast lights in general. Now, I wish 
to point out the inadequacy of some of the present or former methods adopted in the matter of 
relief and supply, and some facts which, in the course of my late tours, have been brought to 
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notice as explaining the principal reasons for failures occurring and for the costliness of the 
present arrangements at several places. 

7. Firsily. — Let us take the Bombay Presidency. There never has been any general 

superintendence of light-houses around its coasts. The result 

Bombay Preeidenoy. jj^s been that the maritime public, in common with the M arine 

Survey Department itself, has been kept in ignorance of the existence of many a light, whilst 

the Admiralty charts have, as a consequence^ omitted them. The Commissioner for Salt and 

Opium, who, for the prevention of smuggling, has a fleet of small craft — schooners and the 

lite seems to have been permitted to place lights and buoys, or allow lights to be placed by 

private companies here and there along the Concan coast. Of two or three of these lights we 
have received no detailed particulars. 

8. Native States (notably in Kattywar and Kutch) and private coasting companies have 
also been suffered to put up lights wherever interportal traffic seemed to demand a light of some 
sort. Happily, most, if not all, these lights have been well placed and were mu(^ needed. 
Indeed, great credit is due to the several Durbars for supplying those useful auxiliaries to coast 

navigation. 

9. Our List of Light-houses and Light- vessels in British India for the present year (1879) 
exhibits for the fii'st time several of these lights, the existence of which I have become gradu- 
ally acquainted with whilst making tours of inspection. And, moreover, not only lights, but 
buoys and beacons, unknown to any but local authorities and coasters, have thus been (it may 
be said) discovered by me, and subsequently charted and notified in the Sailing Directories, thus 
clearly demonstrating how important and necessary are official and regular inspectious in the 

Bombay Presidency. 

10. The relief and supply of outlying light-houses off the Bombay coast have not proved 
matters of such apparent difficulty or so exceedingly costly as on the coast of Burma. Indeed, 
no complaints have (to my knowledge) been published of deaths or lingering sickness amongst 
the men on the Bombay side. The Vingorla Rocks Light cost only Rs. 2,578 for maintenance 
in 1876-77 ; and, although but a fourth order light, it is as far from any port and as inacces- 
sible during the south-west monsoon as the Oyster Reef Light-house off Akyab> or the late 
Krishna Shoal Light-house, or the China Bakeer off Rangoon river. These three last-men- 
tioned Burma lights cost, respectively, for relief ovXj (which excludes pay of light-keepers, 

E revisions, and oil) Oyster, Rs. 8,827; Krishna, Rs. 4,200; China Bakeer, Rs. 2,875.* The 
o>ht on the Oyster Rocks at Karwar is more unapproachable than Savage Island at Akyab, 
or* Double Island near Amherst, yet the Carwar first order light only cost Rs. ,6,200 a year, 
which sum includes the pay and provisions of an European head light-keeper ; whilst the 
Savage Island third order light (on the Burma coast) cost about Rs. 8,900 a year,t with only 
native light-keepers. Kenery also and the Prongs Light-houses are each as difficult of access as 
Savage Island at Akyab. The relief of Perim Island Light-house in the Gulf of Cambay, 
during the south-west monsoon, must present nearly as much danger and difficulty as the relief 
of either Savage Island or Double Island Lights. 

11. Secondly. — ^With regard to the Madras coast lights, there has never been any diffi- 

culty in managing the relief and supply of these. But I 
]C«drM Preaidanoy. believe no systematic annual inspection has been carried out 

till recently, say for three years. During this period several useful alterations and improvements 
have been effected by the Administrative Branch of the Master Attendant's Department. 
Fortunately the Revenue Board possesses a small steamer, the Margaret Northcoie^ which is 
available at a convenient season every year for the Master Attendant to make inspection tours 
and ascertain any latent defects in the lightage and the requirements of coajst navigation aa 
regards lights, buoys, and beacons. Railways, canals, and backwaters, besides the coasting 
steamers, also furnish facilities of access to all the Madras lights. This Presidency has no 
outlying light-houses, and the inspection duty is therefore a very simple matter. 

12. IhirdUy, — For the sake of comparison, allusion might be made to Ceylon lights, al- 

though not under the Government of India. The Great 
Oejiom ooMt. ^^^ little Basses Light-houses are under the superintendence 

of the Master Attendant of Galle, by whom these structures are supplied with material, relieved, 
and occasionally inspected without trouble. During the sputh-west monsoon their relief and 
supply present quite as great difficulties as are experieneed at the Alguada and Oyster Reef 
Light-houses ; but what the maintenance and relief of these lights cost I have been unable to 
ascertain from Galle, and would suggest that the information be obtained &om the Board of 

Trade. 

13. Fourthly. — There is apparently no general inspection of the lights in the Bengal 

Presidency by any marine official ; but local port officers seem 
Bengal Preridenoy. ^ manage the relief and supply without difficulty. The 

existing costly method of lighting the approaches to the River Hooghly, and the practicability 
of effecting great improvements at a diminished outlay, have been already brought under notice 
of the Government of India, and are now under consideration. I am confident that an inspec- 
tion of the Sanger and CowkoUy Lights would result in the substitution of better lights, which 
would be a boon to the pilots, and the up-keep of which should cost less than at present. I 
would make the same remark regarding Kootubdeah Light near Chittagong, which was inspected 



* These figures are the means of the amounts given in the reports of the Superintendent of Burma Light^housea 
for 1876-77 and 1877-7a 

t Average of the two hist years^ 
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and reported upon by me in January 1877. All these country-made lights and reflectors 
are less efficient^ and cost in their up-keep double or treble the sum which the English dioptric 
central wick lights require, 

14. An effectual inspection of all light-vessels also is, indeed^ necessary for the purpose 

of ascertaining where the blue light is burned. Verbal re- 
ens ag siiips. ports have frequently been made to me that sometimes the 
Bidge Lights sometimes the Eastern Channel^ or perhaps the Lower Gaspar Light, has not 
burnt its prescribed blue light while a vessel was approaching. From personal observation^ 
when entering and leaving the Hooghly river, and on nearing the Star light- vessel when she was 
stationed at Krishna Shoal^ it has become evident that frequently partial, if not entire^ eclipses 
of the bluel ight have been occasioned by the fact that it is burnt on the forecastle at the same 
elevation as the line of all the ship^s awnings (especially when drooped) and behind the quarter 
boats. It is of much importance that an arrangement should be made to prevent these unsatis- 
factory occultations of the blue lights. It can easily be done by fixing a light gallery above the 
boats^ davits on each quarter, so that the light may be burned above the boat on the lee side and at 
considerably higher elevation than at present. The officer in charge of the Star light-ship quite 
concurred with me in this proposal. 

15. i^M/[^.— Alluding to the lights on the coast of British Burma^ I would call attention 
«-*^* ^ » i< «.. to the fact that these alone of all* the Indian light-houses are 

maintained by special light-dues levied on shipping, and have 
a paid Superintendent. Annual reports on the light-houses off the coast of British Burma are 
published, and from these we gather that an attempt to combine relief with inspection has 
caused the visitations to some light-houses to be few and far between. The last report (1877-78) 
says : " Allowing for the drawbacks incident on the want of a steamer, the work of provisioning 
and manning the various lights has been carried out in a satisfactory manner by the Super- 
intendent.'^ But in the preceding paragraph a complaint is made that, '^ owing to the want 
of a proper sea-going steamer, none of the light-houses were visited so frequently as^ in justice 
to the men employed on them or the nature of the work, they should have been." 

16. On my recent tour round the coast of Burma, and principally during my stay near 
Diamond Island, it became apparent to me that it was a fundamental error to commit the 
responsibility of relieving and supplying all the off -lying light-houses of so extensive a coast as 
Burma to the hands of one port officer stationed at Rangoon. Take the Alguada Reef Light- 
house as a case in point. Without a proper sea-going steamer, this station could not certainly 
be visited from Bangoon so frequently as it should be. Nor could the port authorities at 
Bassein^ being without a steamer, be expected to come down and look after Alguada Light-house. 
Formerly, there was a relief establishment at Diamond Island. Its cost is not clearly stated 
in the report for 1876-77, but that for 1877-78 says '' the light-house expenses were to a great 
extent lessened by the abolition of the Diamond Island relief station (the relief now being 
quartered in Rangoon).^^ Perhaps Rangoon is the best head-quarters for the light-keepers 
and men who compose the relief, and for the oil, stores, provisions, &c. Thence they could 
easily be sent by British India Company's steamer to Diamond Island or Akyab as required. 

17. In my opinion, the relief and supply sdiould come as formerly from Diamond Island, 
but I would not revive the separate costly relief establishment. The pilots should be entrusted 
with the responsibility of relief, entering into a contract with Qovemment. They have excellent 
boats, and from their intimate knowledge of the weatherf and locality they would never be at 
a loss to know when to go out. They could establish a system of signals with the light-house, 
so that not a day should pass without their cognisance that all is well. It is a matter of vital 
importance to these pilots that the brightness of the light should be permanently maintained. 
One firm of Bassein pilots have already proposed to carry out this service by contract at a 
moiety of the present cost. 

18. The above system which I have proposed for the relief of Alguada should be applied to 
all the other Burma light-houses, ». «., iJiey should be relieved from the nearest pilot station. 
The pQots have a deep interest in seeing that the lights off their respective ports are in proper 
trim. I cannot now go into all the details, either of expenditure or management. These could 
best be ascertained on a preliminary inspection tour. Meanwhile, an enquiry might be made 
whether the Chief Commissioner of British Burma has any objection to the general idea. 

19. I propose a preliminary inspection of all the light-houses and light-ships around the 
Pmiimin ins Anti coast of India. On such an official tour we should gather 

^^ ^ ^^ what we now lack in the matter of details regarding the ways 

and means of supply and relief. Respecting the remarks made above in paragfraphs 7 and 8, 
and further on in paragraphs 22, 28, and 24, the attention of the Bombay Government 
and of the rulers of the Native States should be invited. But it must be borne in mind that, 
not only the lights, but the system of buoys and beacons likewise, requires to be scrutinized. 
Therefore I maintain that none but a Surveyor, supplied with proper instruments, should under- 
take this important duty. The inspector should be veritably the Marine Surveyor General, or 
his Deputy. This preliminary coast inspection (as sketched out in paragraph 2) might occupy 
four or five months of next smooth season, whilst the information gathered at the same time for 
correcting charts would be invaluable. 



* At Knirachee and some Native ports, special light daes have been recently levied {see paragraphs 22 and 23). 

t Colonel Fraser, R. £., says, — *' Daring the breaks which always ooenr in every monsoon, at irregnlar 'ntervals 
and of ancertaiu duration, opportunitiee will occur oi landing supplies, provided that means are afforded for faoilitating 
the operation." 
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Light-house Administbatioh. 

20. The visits I have already made^ coupled with the information to be gleaned from the 

descriptive list of lights^ convince me that economical alter- 
Calicnt. c!S^U^* ^^^^ "^^ ^ ^^^^^ effected at the light-houses marginally 

Eastern Qrove. named. Some of the alterations consist in improving ihe 
Doable Island. present light ; others in providing different light apparatus ; 
Outer and Inner q^\^qj^ again in reducing the establishment and adopting 
Bombay. better measures for relief and supply. The question of each 

Carwar. should be thoroughly considered by the Inspector and the Port 

Coompta. Officer in whose range the light is. 

BuS^^' ^^' Whilst offering now a few proposals for the manage- 

Tapti. * ment of each light-house^ I shall briefly state what I gather 

Tankaria. to be the present average annual up-keep of some lights 

Koonbundar.. which are very costly. An enquiry into the methods adopt- 

ed for relief which cause so great expenditure of money^ might show what saving may be 
counted upon in the future. 

22. Beginning with Kurrachee, it may be remarked that the magnificent new first order 

dioptric revolving light is entirely in the charge of natives.* 
^Weat Ck>ast lights. j^^ inference is that other lights of India and Burma might 

be advantageously entrusted to natives when a proper system of inspection is organised. 
Bicferring to Kurrachee^ it appears that quite recently the Bombay Government has sanctioned 
the levy of light dues at 6 pies per ton on ships^ and of 3 pies per ton on country craft. 

23. It would be well if His Highness the Rao of Kutch and the Native Chiefs of Kattywar 

were invited to allow their several light-houses to be annually 
l^ighta In JTativa State.. inspected. The Durbar of Baroda might also be asked to let 

the Okhamundel lights at Bejrt and Dwarka undergo the general annual inspection. At 
Kutch Mandvi^ Forebundar^ and Verawal^ light dues have lately been levied which partly 
recoup the cost of maintenance. 

24. All the Oovemment light-houses in the Gulf of Cambay^ northward of Bombay^ form 
w h >it«- ^^® S^^^V> consisting of Perim Island, Koonbundar^ Tankaria^ 

em group ug ^j^^ Tapti Light, and Bulsar. One or two more inexpensive 

lights might be introduced for the improvement of the intricate navigation of this gulf. 
These lights are under the control of the Salt Department, but are doubtless relieved and sup- 
plied from Bombay. ' They should certainly be subject to some nautical inspection. 

25. Bombay harbour, having a Port Trust and Executive Engineers, with a steam tug 

and launches, is better provided than any Indian port. The 

om ay g a. Prongs light is a magnificent specimen of a first order dioptric 

jlMhing light. All the Bombay coast Hghts southward of that great harbour are reported to be 

„ ^^ ., . ^ under the control of the Salt Department. The managrement 

Boathem group lighta. u j.-! i ^ ±\^ _j.i- i. j 

of these^ as also of the northern group, may be very good^ 

but seems to be practically irresponsible ; an official inspection would, therefore, be most ad- 
vantageous. At the same time the Inspector should enter into communication with the Collec- 
tor 01 the district and the Sea Customs officers regarding the enforcement upon, fishing 
boats to exhibit distinctive lights at night. I understand the Port Officer at Bombay has 
succeeded in introducing rules which bind the tindals of native vessels to shew lights at night, 
as also to make themselves acquainted with the meaning of a ship^s red and green side lights. 
This is a step in the right direction. 

26. The west coast of Madras Presidency may conveniently, and indeed properly, be 
Madras coaat lighto styled Malabar. All the lights thereof were inspected this 

year by the Master Attendant of Madras, and the general 
administration of the light-houses in this Presidency appears to be satisfactorily conducted*. 
Nevertheless, the positions of all light-houses should be tested by the Marine Survey Department, 
because most of them have been erected since the coast was surveyed. No special Light dues 
are levied on account of any light under the Madras Presidency. When the system is ampli- 
fied and improved, there should be no reasonable objection to the imposition of additional light- 
dues of a small amount. The Governments of the three Indian Presidencies lay out money 
year after year in increasing the number and efficiency of lights, whilst the port dues (by which 
the lights are supported) remain at the old figure. 

27. This last remark refers in a special manner to the River Hooghly lights. In former 
Hooghly river lighta. ^^^^ these were indifferent ; but, in compliance with the repre- 
sentations of pilots and others, gradual improvements have 

been introduced by the Government — ^a better class of light-ships, more lofty and more brilliant 
lights, more frequent blue lights, and finally the Intermediate light- vessel. These additional 
aids to navigation have been introduced in the interests of the pilots and of steam tugs ; their 
introduction is an immense personal benefit to the pilot, rendering his work 25 per cent, 
easier in the fine weather and fully 50 per cent, less risky during boisterous or hazy weather. 

The lights of the Bengal Presidency, other than those which. 
Bengal ooaat lighta. ^^^^ ^^^ entrance to the River Hooghly, appear to be either 

under the Collector of the district or the Superintending Engineer of the Circle. No system- 
atic annual inspection appears to take place, but would be very beneficial. The Hooghly light- 



* The China Bakeer light at Rangoon, of the first order dioptric, with a fifed Midflathin^ apparatus, is also kept 
mp entirely bj native light-keepers. 
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fillips and light-houses seems to be partly under the Port Officer tod partly under the Super- 
intendent of Marine. A fortnight in every year would suffice for the inspection of all lights in 
the Bengal Presidency, and by the same opportunity, the buoys and beacons should be examined, 
and the correctness of their positions tested. 

28. It is generally claimed for the coast of British Burma that it is the best lighted 

portion of the whole seaboard of India. Doubtless a large 
Burma ooart lights. original expenditure and costly maintenance have been allowed 

there, whilst special light dues have been legally levied to recoup the money lent by the Govern- 
ment of India. In paragraphs 15 to 18, 1 have already touched upon these matters, and 
submitted my idea of a cheaper method of relief and supply for Alguada Ueef Light-house, 
and I have stated that the same principle may be advantageously adopted for all these lights. 
I shall now proceed to speak of each in turn, pointing out some instances where the mainte- 
nance appears to have been extravagant. The permanent up- keep of two or three old schooners 
seems to have been one reason of the heavy expenditure. Now the pilots are obliged to keep 
good boats of their own, and it will be much cheaper to hire those boats to carry out the duty 
of supplying and relieving all out-lying light-houses. 

29. The Oyster Beef Light-house, together with that on Savage Island, should be sup- 

plied relieved, and provisioned from Akyab, and be under the 
Oyster Beefc charge of the Port Officer there. Every opportunity of fine 

weather could then be taken advantage of in communicating with the keepers. The annual 
report for 1878 says that '' owing to the distance of the Oyster Reef Light-house from Ban- 
goon, it will still be convenient to maintain a schooner at Akyab, partly for port purposes and 
partly to act as a tender to the Savage and Oyster Reef Light-houses during the fine weather.'* 
I venture to think the Akyab pilots would contract to supply and relieve more efficiently and 
economically both the Oyster Beef and Savage Island. The report shews that nearly' 
Rs. 8,000 (this does not include provisions, stores, and oil) were spent in 1877-78 in relieving 
and inspecting the latter island. Seeing that it lies inside Akyab rivor entrance, the above 
must be considered an unreasonable expenditure ; indeed, it represents two-thirds of the entire 

cost in maintenance of the Savage Island Light for the year 
BftTsge Island. 1877-78. If we look into the table shewing receipts and dis- 

bursements of light-houses, we shall also see that the reUef and inspection of the Oyster Reef 
amounted to nearly Rs. 10,000 or about two-thirds of its entire up-keep. 

SO. Double Island Light-house should be under the Port Officer of Moulmein, and be 

relieved, supplied, and provisioned by the pilots at Amherst. 
Double Is These men are continually cruising down in the neighbourhood 

of Double Island, and could choose their own fine weather. From the report for 1876-77, it 
appears that the cost of relief and inspection amounted to Rs. 4,116, whilst the total up-keep 
of this light station was Bs. 9,726. For 1877-78, the cost of relief, supply, and inspection was 
only Rs. 848 and the up-keep Rs. 5,864, that is to say, through some extraordinary manage- 
ment during this year the relief charges were only one-fifth of the expenditure of the previous 

year. 

31. With regard to the old Krishna Light-house, a few remarks should be made. The 

report for 1876-77 shews an expenditure of Bs. 8,159 for relief 
and inspection, out of a total cost in maintenance of Bs. 18,S45; 
that is to say, the staff of men employed with their provisions, and the cost of oil and other 
stores, amounted to Bs. 5,186, whilst an outlay of Bs. 8,159 was incurred in communicating 
with the light-house. The report attributes this large expenditure to the fact that the Ava 
steamer was pronounced unseaworthy in June 1876, and in December of that year was sent to 
Calcutta; therefore, ** since that time the work of visiting and supplying the Uffht^Aouees with 
stores, 8fc., has been done by chartered steamer at a large expense.*^ Yet tiie total cost of the 
Krishna^s up-keep dujing the previous year 1875-76, when the services of the Ava were made 
use of, is stated as Bs. 14,275. From this it would appear that the adoption of hired steamers 
is economical rather than otherwise. 

S2. Eastern Grove and China Bakeer Light-houses should, of course, be under the Port 

Officer of Bcmgoon. The latter structure, thousfh on piles, is 
on the margin of the nver, and (juite dry at low water. 
Why such expense should be incurred in relieving, supplying, and visitmg a place of this sort 
is, indeed, incomprehensible. In 1876-77, the establishment, provisions, oil, and stores cost 
lis. 4,857, whilst it took Rs. 4,079 to deposit the oil, stores, and provisions there and to relieve 
the men, besides enabling the superintending officer to go there occasionally and see that 
the place is in good order. It is satisfactory to hear, but difficult to understand, how the above 
relief only cost Bs. 746 in 1877-78. 

83. China Bakeer Light-house, standing in 12 feet of water at lowest tide, is not so ac- 
ohinA Bftk liaht oessiblc as the Eastern Grove Light, yet it is easier to ap- 

^^ proach than the Krishna, the Alguada, or the Oyster Beef. 

The relief, &c, of China Bakeer in 1876-77 cost Bs. 4,150, but in 1877-78 it is set down as 
only Bs. 762. If the latter low figure was maintained during the financial year of 1878-79, it 
will be very creditable to the superintendence. 

84. Let us now consider the Cocos light on Table Island. It is rather remarkable that 
cjooo lai d u ht. ^^^ three months after the death of that unfortunate European 

light-keeper, the natives kept the light going satisfactorily. 
The apparatus is dioptric of the first order, and consumes only half as much oil as the Alguada. 
Considering the above circumstances, and that the China Bakeer^ a dioptric ^flashing light of 
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first order, is maintained solely by natives, there can surely be no good reason for employing a 
European at the Cocos when a proper system of relief, supply, and visitation has been 
instituted. More than half the cost of establishment could be saved by entertaining only 

natives. . , . 

35. I would put the Cocos light under the Port OflScer of Port Blair, whilst the British 
India Company should be invited to tender for its relief, provisioning, and supply. Every 
month their steamer proceeding to the Andaman Islands passes the light on her way from 
Calcutta to Port Blair, and, by making a slight detour on her voyage between Port Blair and 
Kangoon, she has two opportunities of calling at Cocos every month, so that if the weather be 
bad at one time it may be fine a few days afterwards. Now, we have the fact that from the 
beginning of October 1877 till January 1878, no visit whatever was made to this out-lying 
light station. Again, in April last, the Cocos light-keepers seem to have been in want of oU 
and took advantage of the fortunate appearing of a passing sailing ship to let some of their 
wants become known.* . We learn this from a Moulmein newspaper. At the Cocos they have 
a farm-yard, besides a garden which keeps the men supplied with fruits and vegetables. In 
1876-77, five trips for visitation and relief, including inspection, cost B.S. b,ii7 ; but in 
1877-78, the five trips cost Rs. 2,854 only.f Surely some improved arrangements are called 
for in this administration of light-houses. 

d6. It is impossible to find out the exact expenditure in maintenance of each light. The 

Accountant General gives us the total outlay upon the PAaro* 
schooner tendewto BopmaUghta. ^^ ^^^ Dauntless tenders, whilst the Superintendent of Light- 

houses apportions the cost of these vessels to separate light-housea Thus in 1876-77, according 
to the Superintendent, the Dauntless only helped the Alguada Beef, whilst half the up-keep of 
the Pharos was apportioned to the Krishna Light-house, and one-sixth of the same was debited 
' to each of three lights, namely, the Eastern Grove, the China Bakeer, and Double Island. 

87. In 1877-78 the Pharos had been got rid of altogether. The Superintendent now 
debits half the cost of the Dauntless to Oyster Beef Light and the other half to Savage Island* 
It is reasonable to infer from this that he found out and adopted some new way of relieving 
the Eastern Grove and China Bakeer, both being at the moutii of the Rangoon river. It may 
be that this relief was effected by means of the GK)vemment steam launch which the Port 
Officer now has. Perhaps, also, the relief of Double Island, which in 1877-78 cost only about 
BrS. 550, might have been effected through the agency of the pilot boats at the contiguous 
station of Amherst. It will be interesting to see whether in 1878-79 such a comparatively 
inexpensive method was maintained. 

SUGGSSTIOKS AND PROPOSBD IHPSOVBHENTS. 

88. The Bombay Government has under consideration a proposal to run a steam ferry-boat 

across the Gulf of Cambay from some point in Guzerat to one 
Bom ay ooas g ^^ Kattywar. I was asked to give my opinion cmi the subject, 

and, after visiting two or three of the places mentioned, I have reported that the mouth of the 
Kim or Kantiajal river (not far from Bhagwa, where the present postal sailing boats cross the 
Gulf), appears to be the best Guzerat terminus, but a small light wiU be absolutely needed there. 
I lately received a petition from a number of nakodahs or tindals of the native craft trading 
in Cambay Gulf as to the advantage of another light or two on the Guzerat side, owing to the 
difficulty experienced in navigating between the treacherous sandbanks. If I had the May 
Frere for a month in November next, I could go thoroughly into this question and inspect au 
the lights and buoys. 

S9. The systematised light-house arrangement at Bombay and the excellent plan adopted 
there of placing stone beacons on rocky shoals inside and off the harbour, might be introduced 
at other Indian ports. If a light-house (as proposed) be built on the Sunk Bock, both the inner 
and outer light-ships ^may be dispensed with and a great annual saving effected. As the Port 
Trust has a Mechanical Engineer who is competent to fit and repair the modem style of light 
apparatus, I submit that advantage should be taken of this, and that his services be lent to 
other stations if required. He was lent to Kurachee when the new revolving light was put up. 

40. The Master Attendant of Madras proposes to place Cannanore light on a brick 
MniAb tiiffhte. pedestal in substitution oi the present method of carrying it 

arooas gn ^^ ^^ flagstaff masthead, where, being thoroughlv exposed to 

the wind, the light cannot be trimmed in blowing weather; neither do the light-keepers feel 
inclined to ascend the mast at such times. This light is complained of as being geneiallydim, 
and I quite agree with the Master Attendant's suggestions. About Calicut light, I haye 
already written to Government in letter No. 6 (Lights, Buoys, and Beacons), dated 11th Janu- 
ary 1879. A new dioptric light with lantern might cost Bs. 8,000, but I am convinced that a 
saving of Bs. 300 per annum in maintenance might be effected by its introduction^ to say 
nothing of increased efficacy. There ought to be a small light at Beypore which steamers 
arriving there by night might set as a cross bearing to Calicut. 



* The GommRnder of the French harqne Cardinal Donnet, just arriyed, reports that on the passage to Moulmein^ 
and when ahreast of the Cocos on the ISth April, he saw and noted the f oUowing signals from the light-house ji^— 
" (C. P. S. T.) Gommnnicate the following ; 
« (P. C. V. E.) I am in want of 
•* (K. C. T.) Oil for lamps. 
" A suhseqnent signal was not nnderstood." 
t The expenses incuned daring 1877-78 for oontingencies, indndiiig steam hire» &c.j are giren by the Superinten- 
dent's report as Bs. 1,843« 



48 

41. Near Alipee in Travoncore, where the mud bank now lies^ a small cross light 

should be shewn from the shore abreast. The need of this 
Travanoore coast Ugnts. jj^^^^ should be brought to the notice of the Travancore Gov- 

emment. The mud bank has moved down southward and is now off Porcaud^ about 9 miles 
below Alipee^but the smooth anchorage is only marked by a buoy, which is no guide at night. 

42. With regard to Muttum (Cadiapatum) Lights I would remark that the new first order 
dioptric apparatus has been lying at Madras or Tuticorin for a long time, whilst a temporary 
light only is exhibited at Muttum. If the Government of India erect the necessary buUding, 
I think the Travancore Government should maintain the lights because it can be utilised for 
Kolachel on the one hand and for Cape Comorin on the other. As the cause of delay in putting 
up the new building, I am given to understand that the Public Works engineers want to build a 
lofty light-house, the cost of which would absorb all the money allowed and leave none for the 
light-keeper^s residence, which mutt be built. A tower of 40 feet in height is ample, the land 
at Muttum being elevated from 80 to 100 feet above sea. A costly fiiSt class light also was 
proposed for Cape Comorin by Mr. Dalrymple, late Master Attendant of Madras, but I thought 
that subsequent discussion as to the necessity of such a light had quite exploded the idea. In 
my proposals for the general improvement of coast lightage, there might be a third or fourth 
order dioptric hght, fixed BSiii flashing, on the Cape. 

43. When the trade of the south of India becomes more developed by its railways, or when 

more depth is obtained in the Paumben Pass, or if ever a deep- 
anifoiManariighti. ship canal be made through Rameswaram Island, additional 

lights will be wanted in the Gulf of Manar and Palk Strait. There is a great trade with Jaf- 
napatam in the north-east monsoon, but the north end of Ceylon has not & single light. I 
think the Colonial Government might be invited to consider the advisability of putting up a 
fourth order light at Kangasenthoray, which is the landing place for Jafnapatam during the 

south-west monsoon. 

44. The light suggested for Caljrmere Point would be a useful one. It has been proposed 

also to fix a country lantern of the second class to mark the 
CJoromaadei ooa«t light.. Coleroon Shoals between Negapatam and Pondicherrv ; but I 

trust all these country-made old-fashioned reflectors will be discarded. Whenever also anew 
light is erected, the Marine Survey Department should send an officer to fix its position exactly. 
On my last visit to Cocanada, I found that the new Yakalapudi Light-house is built in the 
rear of several palmyra trees, whereas the chosen site indicated to us was seaward of all the trees. 

45. With regard to the Pulicat Lightj I would remark that, if made a white light, it 
would be better seen from ships off PuUcat Shoal. Madras Light being flashing, there can be 
no objection to this change. Moreover, let the Armeghon Light e:dbibit red to seaward and 
over the shoal, whilst showing white to those vessels which may wish to run behind it from the 
northward, having a cargo to land near Pudi. 

46. Many complaints have been made of the badness of Coringa or Hope Island light. 
I believe the mischief lies in its being merely a (so-called) first class country*made apparatus. 
A light of the central wick style by Chance Brothers, even of the third order merely, is far pre- 
ferable to a country-made affair. I think, therefore, that a visit should be made to Coringa 
Light-house with the express object of ascertaining, by actual measurement and under engi- 
neering advice, whether the structure could not be made to carry^ perhaps, a third order holo- 
photal catadioptric light. The cost of maintenance of the present light is about Bs. 3,000 
annually, whilst I may quote that of Colombo, with a second order dioptric light, as Bs. 1,500* 

47. A small red light was formerly exhibited from the top of the Dolphin's Nose (the 
hWk headland which shelters Yizagapatam on the south side). This light was destroyed during 
the cyclone of 1876, and has not since been replaced, the best locality for alight being a moot 
point. My opinion is that if the Port Officer's flagstaff exhibited a sixth order harbour light 
the necessity of the case would be cheaply met. As a vessel approaches the port from the south- 
ward, this light would only become visible when bearing to the westward of N. W., but from 
the knowledge that it appears in sight on that bearing, t£ere could be no mistake. The advan- 
tage of a light on the flag-staff is that at night a vessel would steer for it on a certain bearings 
whilst the lead would tell when the vessel was near enough to anchor. I think Bimlipatam 
'should have a small sixth order light shewn from the terrace of a bungalow, throwing a white 
light over the anchorage, but red over ground where vessels should not anchor. It has been 
already recommended, and the Madras Government agrees that a more powerful light should be 
put on Conadah hill to guard the Santipilly Bocks. 

48. The contemplated improvement of False Point Light by the substitution of a new first 

otier fixed dioptric apparatus will be a great boon to navi- 
Bengaiooutiitfuta. ^^^^ I think that the entrance to Dhumra river which 

leads to Chandbally should have a small light. At present there is no land-mark to indicate 
Palmyras Point or the sandy island at the river mouth. Hitherto there has been a beacon on 
Shortt's Island, but it has been blown down. Before reconstructing this it would be well to 
consider if a small light could not be erected. The trade of Balasore would be greatly bene- 
fitted by a light near Palmyras Point. 

49. I have already said a few words about the light-vessels at the Hooghly mouth. As a 
dhAAdAiiffiita committee is investigating the question of the substitution of 

®^ screw-pile light-houses for light-ships, nothing more need be 

said at present, but I would refer the reader to paragraph 14. 

50. A new interportal trade has sprung up between Dacca district and Chittagong. I 
cjhitt ns ooMt Umbu, consider that a small light of fifth order might advantageously 

^^ be put up at the south-east point of Sundeep Island, or on the 



AX 

mainlaiid to the sorthward of Chittagong^ to guide vessels into shelter behind Sondeep. It 
has also long been acknowledged that a better system of lighting the approaches to Uhittagong 
is needed and a pile light-house on the South Sands seemed to be generally preferred by maii- 
ners. But I pointed out to the Oovemment of Bengal that, before deciding on any position 
for a new lights a thorough survey of the whole neighbourhood is necessary. The Kootubdeah 
Light-house has to be protected daring every south-west monsoon from the encroachment of 
the sea at high water. This proves that it is a great mistake to place a stone structure on sand 
-where the waves have (if only for a total of four hours daily) access to it. 

51. There is a rising trade at the Naaf river in Arakan^ and^ when the entrance has been 

surveyed, a site should be chosen for a landing light to guide 
uxmaooas ugn s. small vessels inward. An Act of the Government of India 

has recently been published^ whereby the special light dues leviable on the coast of British 
Burma are increased to 1^ annas per ton. I believe this tax is over and above the port dues^ 
which are heavier on this coast than elsewhere. I think^ therefore^ when the present expendi- 
ture on the lights of Burma is looked into {see remarks at paragraph 10), it may be found that 
enough money is levied to pay for the up-keep of one or two more little lights. 

52. The Oyster Beef Light might be utilized for entering and leading across the bar of 
the Myou river, which lies landward of the light-house. A green or red ray could be exhibited 
from the Oyster Light, and the cost would be very trifling. However, nothing could be 
carried out till the entrance of the river has been examined and partially surveyed. 

53. Alguada Beef Light-house is most expensive in regard to its up.keep, simply because 
the apparatus is complicated. It has four faces, each face having four distinct lights, each with 
its own small dioptric annular lens for 180^ with silvered reflector at the back. These sixteen 
lights must need the services of more men than Chance Brothers' central wick lamps require. 
Good as it undoubtedly is, I should recommend the substitutioh of a Chance Brothers' second 
order flashing light as being equally powerful whilst more economical. Natives only could 
then be employed, so that an annual saving of Rs. 4,500 in establishment and provisions, and 
at least Rs. 500 in oil, might be effected. In five years this saving would pay for the new 
apparatus, whilst the dismantlement of the light would give us sixteen excellent little catadiop- 
tric coast or port lights, each shewing 180** of arc. The lines printed in italics in my tabulated 
statement shew that we require a few more small lights to complete the chain aroimd the entire 
shores of British India. Here we have a store of light apparatus only requiring lanterns which 
•can be made cheaply in India. Where 180^ of arc is not enough, two of them may be put to- 
gether. Where one superior light is needed over 180** of arc, three of these may be brought 
together and will be very effective. I venture to submit the consideration of this proposal to 
the Government of India. It would be well to ascertain what is the actual consumption of 
oil at each light-house. In the reports^ the items of expenditure for oil and other things are 
mixed up together. 

54j. Enquiry into this question would show whether my proposals are reasonable or not. 
From an elaborate ^^ Report (1867) on the means of illuminating sea coast and harbours,'' 
written by Colonel A. Fraser, R.E., C.B., we learn that — 

**the combination of the spherical metallic reflector with the annular lens was applied by 
Mr. Thomas Stevenson, C.E., to the Algnada Light-house. The only reason it was employed 
by the Government of India was the fear of the single light of the dioptric system going out, 
while there are sixteen lights in the frame of the revolving apparatus of the Algaada Beef 
Light-house, any one of which remaining unextinguished would still be useful to the mariner. 
But I think an examination of the nature of the dioptric lamps used will cause all fear of any 
Buch accident happening to the single light of the dioptric system to be discarded. The 
lantern and^ light apparatus and revolying machine of the Alguada Reef Light*house cost 
£3,600, while a first order dioptric Ught, with eight annular lenses, giving a similar effect, 
would cost in France about £2,720, and in England about £2,872 ; so that while we enjoy at a 
higher price a light, perhaps, not equal, even as a revolving light, to the dioptric light of 
the same character, the materials employed are of an inferior nature, both as regards liability 
to deterioration and solidity of construction, while the annual cost of maintenance and the 
difficulty of looking after and keeping up the flames of sixteen lamps to a proper height is of 
course greater." 

65. The signalling arrangements at the Alguada Light-house are now very bad. They 
want a much larger cross-yard, to be placed at a more favorable angle for reading the flags 
from Diamond Island. Signalling by heliograph should also be introduced here and at all 
other off-lying lights. Carrier pigeons might advantageously be tried ; the keeping of them 
would occupy the idle time of the light-keepers. At present they seem to have no way of 
signifying their distress^ except by darkening the light towards Diamond Island ; but this 
process might lead to fatal results when a steamer is coming out of Bassein by night and her 
pilot reckons on seeing the revolving light. 

56. The sad loss of the Krishna Light-house with several lives should teach us the 
importance of taking soundings periodically on certain lines away from such structures, and 
of putting down those soundings on paper for report to superior authoritjr. I have informed 
the Government of India of the partial examination which we made m the Huff A Bose of 
shoal water on the Krishna^ and my remarks might be copied here. 

"On the 1st February I proceeded from Madras to Rangoon; there, according to previous 
arrangements with the Marine Department, the I. G. S. Htuih Bose awaited my arrival. I took that 
vessel to the Krishna Shoal, across which I ran several lines of soundings. This examination 
satisfies me that the shoal remains of much the same form as depicted on the chart. The L G. S* 
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Ava issaid tohAYe soimded allxoundthd gpotTaiy ubsMj afteip ihft a«0w*pih Hght hcwiM w 
missed, and it was officiallj reported then that the soandings taken gave a depth of 6 fathomi all 
round at low water. 

*' I found no snoh depth anywhere near. The fitor light-vessel is anchored 4 mihw to lh» 
eastward of the position formerly occupied by the light-honse. She is in 4| fathoms at low water 
of spnng tides. The Hitgh Bose sounded away from the 8ta^ on two lines : firstly, N.*W.*by. 
W.-|-W., on which course, at half a mile o£l^ we had 4 fathoms (reduced); thence Hbe wster 
gradually shoaled till at 2^ miles the depth was 10 feet (reduced) ; this was the shoalest water 
round, and the' breadth of it was only 100 yards. Afterwards, the water graduaDy deepened till 
at 1^ miles further on the same course we had 4^ fathoms (reduced); this was in the well-known 
channel between the shoal and the shore. 

" The second course we steered from the light-vessel was W.-S.-W. Npar the vessel we had 
4| fathoms (reduced); thence gradually shoaling we had 3 fathoms at 3 miles off and 2} fathoms 
at 4 miles &om the 8tar. This least depth (15 feet) was maintained for 10 minutes, whiah 
proves that the shoalest south part of the Krishna is nearly a mile broad. At 5^ miles from the 
Star we had 3 fathoms, and at 7^ miles we again deepened to 4^ fathoms. From this last por- 
tion we stood on the same course W.-S.-W., but did not get 6 fathoms (reduced) till we were 
10 miles from the light- vessel. 

" I firmly believe that search was not made at the right spot ; neither (from what I hear) 
was it made by the right method. Moreover, 1 think it very likely that a few days' search with 
the Hiigh Bose next January or February might result^ even at this late date, in our hooking 
some portion of the submerged structure.'* 

57. With regard to lighting the entrance of the Moolmein river^ I may mention that 
formerly a blue light was burnt at Amherst^ which the commanders of vessels, when arrivingj 
utilized as a cross-bearing to fix their position when off the bar. This was discontinued some 
f ew^years ago^ but several of the commanders of the British India Steam Navigation Com- 
pany urged that it might be revived, and Lieutenant Jarrad, when he made an exhaustive survey 
of the port, also recommended that a permanent red light should be exhibited for the above 
purpose. I fully concur in Lieutenant Jarrad^s proposal, notwithstanding the opposition to 
this improvement which the Marine authorities of Burma have raised. It cannot be said that 
the entrance o£ the important river of Moulmein is sufficiently lighted. 

SUMICABT. 

From the foregoing remarks it will be seen— 

(1). That an annual outlay of 1^ lakhs of rupees for the maintenance of a special steamer 
for inspection and relief of Indian light-houses is unnecessary. 

(2). That the work of inspection can be better and more economically done either by 
myself or my Deputy (a naval officer) > 'and that at the same time additional information coq« 
cerning buoys, beacons^ &c.^ might be gathered for the correction of our charts and for the 
safety of navigation. 

(3). That an official inspection is necessary. That all light-houses and light-ships should 
be inspected at least once a year^ but relief should^ if possible, take place monthly, 

(4), That the present administration of light-houses throughout India is imperfect, and 
that the cost of mamtenance and relief of the Burma lights has been excessive and appears 
extravagant. 

(5). That many economical alterations might be effected — 

(a).— 'In the employment of Native instead of European light-keepers. 

{6), — In making alterations to the lighting apparatus whereby the usefulness of tbe 

light would be increased and the consumption of oil considerably diminished, 
(c),— In adopting better measures for relief and supply, including improved means 
of landing men and stores during boisterous weather. 
(6).— -That several new but small lights are necessary in various parts of the coast ; but 
their utility, or the positions they should occupy, can only be determined in a preliminary 
inspection of all the light-houses. 

(7) . That this inspection could be carried out next cold season and a report furnished of tke 
actual requirements of each light or port. 
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Zist of Zighf-hotues and Light-aUpt 











INDIA, 


WEST COAST- 








Chanuster and order 


Colonrof U^htand 


No. 


NMMCf lifl^ 


Location. 


of Ulammatiiig 


hsaghtaboftd 








appantaa. 


8«a. 


1 


Enmohee (Sind Coast) ... 


On S.-W. bastion of Manora Fort; W. side of D. 1st Ord. 


White, 160 feet... 




■ 
• m 


harbour entrance. 








Indus Banks 


Just inside the Hafamri mouth ... 


Snd Order HoUh 
phoiaL 


JThite, aO/e^ ... 


3 


1 Mandvee 


S.«W. bastion of Fort 


D. 4th Ord. ... 


White, 115 feet... 


3 




Toona... 


At the edge of the mangrove swampj south of 
Tekra Island. 


Common lantern 


White, 17 feet ... 


4 


5 

Pt 


Boji ••• ••• 


On Boji temple^ N.-E. part of Boji Island^ at 


8 common kerosine 


White, 42 feet ... 






mouth of Nowanaga Creek. 


lamps. 








Seraia Bandar ... 


East end of Chanka reef 


3rd Order 


White, 70/eet ... 


5 




\ Beyt or Bate •#• 


The highest and nearly the central part of 


D. 4 0rd. 


White, 85 feet ... 






Sainia Island. 




• 


6 


Dwarkft ••• ••• 


On the rocky point west of the town^ 850 feet 
within the high*water line. 


S common kerosine 
lamps. 


White, 70 feet ... 

1 


7 


Porebandar ••• 


On a tower at the water-gate of the town wall 


D. 4th Ord. ... 


White, 85 feet ... 


8 


Mangaiol ... 


On the highest square house^ 400 yards from 
landing place. 


Country lantern 


White, 60 feet ... 


9 


Veriiwal 


On pier head^ N.-W. side of harbour 


D. 4th Ord. ... 


White, 56 feet ... 


1 


Diu E<ad ... 


On the rocky cape which is BO feet high 


3rd Order dioptric 


IFiiie, 80 feet ... / 


10 


jrj&trihid 


Mouth of creek^ south side 


6 'kerosine lamps 


White, 70 feet ... , 






SiialBetor Chauch 


Near the mouth of Pipalwas creek 


3rd Order 


White, 70 fed ... 1 


U 




Mowa 


On the terrace rooffhg of the li^ht-keeper's 
residence, situated on a prominent cliff near 


C. 4th Ord. 


White, 99 feet ... 




« 




the entrance of Mowa Creek. 






12 




Goapnath 


On a hillock, 240 yards in-shore of Goapnath 
Point. 


D. 6th Ord. 


White, 68 feet ... 


18 




Perim 


On the ruins of an old bastion on the island ... 


D. 4th Ord. ... 


White, 100 feet... 


14 




Gogo or Gogah ... 


On the beach near the Custom House 


Large ship's lan- 
tern. 
C. 4th Ord. ... 


White, 25 feet... 


15 




Bbaiinaipg:ar 


On the south shore of the creek ... 


White, 48 feet ... 


16 




Khunbandar 


4^ miles S. by E. of the entrance to Dholera 


Common lantern 


White, 50 &di... 




• 




Creek and westward of the Bore Bocks. 


with 6 oil- 


w 




< 






burners. 




17 


Deojuffan or Tankari 


North shore, mouth 6f Dhadhar Biver 


Common lantern 


White, 49 feet ... 


1 


o 




with 6 oil 






s 




» 


burners. 






1 


Nerbudda ... 


Broach point or Jageshwar 


D. 5th Order Hole- 


White, BO feet ... 








photaL 




18 


o 


Bhag^wadandi 


On the low point of Dandi Creek entrance •«• 


Large ship's lan- 
tern. 


White, 40 feet ... 






Kantiagal 


South hank of Kim Creek near Kofang village ... 


D,5th Order signal 
light. 


White, 35 feet .nti 
lied and Gree. 
eutt. 


19 




Tapti.«« 


Near Yaux's tomb, on north shore, indicating 
entrance to the Surat Biver. 


D. 4th Ord. ... 


White, 91 feet ... 






Ihmus 


On Domtis flagstaff ... 


D. 5th Order signal 
light. 


}yhite, 60 feet with 
Bed and Green 
eutt. 

White, 60 feet ... 


SO 




Bidsar 


Mouth of the Bulsar or Oranga Biver ... Common lantern 




\ 




with S oil 






> 




burners. 




21 


• 

i 


Outer ligbt-vessel... 


In 6 fathoms, 4| miles S.-S.-W. from Eolaba 
Point. 


C. 


Red, 86 feet ... 
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' uromd th6 OoasU of Britith India. 

' BOMBAY FBESIDENCT. 



Fixed, flashing, 
intermitting, 
alternating or 
revoWing. 



Miles visible in 
dear weather. 



Nature of conitmction, oo!<mr, or anj 
peculiarify of U^t^bonse. 



Height, in feet, 

of building from 

base to vane. 



Bbhabcs. 



Rev. 2 mi- 
nutes. 



liwed, 
F. 
F. 
F. 

Flathinff. 

F. 
F. 
F. 
F. 
F. 

Bevotvutg- 

F. 

Fixed. 

F. 

F. 

F. 
F. 

F. 
F. 

F. 



Bevolmng 

Holopkotal. 

F. 



Fixed. 

F. 

Fixed. 

F. 



Bev. 

20 seconds. 



20 



16 
18 

6 

7 
13 

12 
6 or 7 
15 
12 
13 

16 
10 
14 
13 

6 

15 
5 

8 or 9 
10 

10 

12 
5 



8 



16 



7, white 
5, color. 

10 



10 



Bound tower of white stone... 



Screw pile 



• •• 



•White masonry (ower above 

the fort walL 
Stone • • • 



Roond tower. White 



8Ume tower 



... 



• •# 



• • • 



«.• 



Stone masonry. White 
Square stone. White 



• • t 



Small white tower above g^y 

stone tower of fort. 
Square house top 



Masonry. White 



•* • 



•• • 



Masonry 



.%• 



Wooden shed ••• 



Stone 



• •* 



• •. 



• • • 



• • I 



Masonry. White 



Buff-coloured, limestone ma- 
sonry tower. 
Bound brick tower 
On a post near the flagstaff... 

Timber frame. White 
Wooden piles. Ck>nical 



A mast fixed in masonry ... 



Maeonrg iover ••• 



••« 



A small mast on a sand-hill... 



Kmber frame ... 



.. » 



Circular brick masonr]r tower, 

3 bands red and white. 
Flagstaff top 



. •. 



Wooden piles. Conical 



••t 



Wooden vessel of 201 tons, 
painted red, with a red ball 
at mast-head. 
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••• 
66 
23 
60 
65 

18 
25 
20 
62 
40 

30 
42 
40 
27 

32 

78 

54 
50 



•••.. 



40 



40 



60 



50 



••■.•• 



During the fair-season only, t. e,, from 80th 
September to 1st June, a temporary r^i^ light 
is shewn at the extremity of the breakwater, 
to facilitate the entering of steam vessels 
into the port at night. 

Tke dangerous Indus banks ought to be marled. 



Constructed and maintained by 
the Sao of Kutch. 



Highness 



This light will greatly benefit vessels going to 

Nawanaga and Jooria as well as mart thi 

entrance to Seraia. 
Erected at the cost of His Highness the 

Gaekwar. 
A new dioptric light of the 4th order will 

shortly be exhibited. 
The light was purchased by, and is maintained 

at the cost of, the Bana of Porebandar. 
A small port light. 

The light was purchased by, and is maintained 

at the cost of. His Highness the Nawab of 

Junagarh. 
The S.'W, point of KaUywar requires to be 

marked. 
The lio^ht was purchased, and is maintained, by 

the Nawab of Junjira, who owns Jitrihid. 
His Highness the Thakore of Bhaonaga is going 

to put up a light. 
For local purposes only. 



The light has been erected specially to mark 
the Goapnath reef. 

A small Post Office light. 

For local purposes only. 
Exhibited from tibe 1st September to the 15th 
June only. 

Exhibited from the 1st September to the 15th 
June only. 

To guide vessels into Broach River and improve 
the navigation of the GulfofCambay. 

This light, in charge of the Postal Depart- 
ment, is exhibited only when the mail boats 
are expected to arrive from the opposite 
side of the Gulf of Cambay. 

To supersede the Bhagwa^Bandi. 



The light-house is on a sand-hill. 

To mark Tapti bar and the best anchorage. 



Exhibited from the 1st September to the Slst 
May only. 

Marks the fairway or mid-channel, between 

the Prongs and Thull Shod. - 
A blue light is burnt every hour, and a torch 

every half hour. 
A red flag is hoisted when a vessel is seen. 
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cf lA§hUhowe» a»d lAgM-aMf* urowti 

INDU, WEST COAST— BOMBAY 



BCR 



No. 



Name of Ugbt. 



Loofetioii. 



CSimctep and order of 

illamnating 

appaxatvi. 



Colour of ligbt and 
height ahoTo 



83 



83 



84 

25 
26 



27 
28 



^ Inner Ugbt- vessel... 



« / 

w \ 
o 



Sunk Bock 
Prongs 



Dolphin 



29a 



29b 
30 

31 
32 

33 
34 
35 



Tourbah 
\^ Kennery or Khundari 



Bankote 

Dabhol 

Batnagiri 

Rfijapur or Jaitapur 



• • > 



ViziaduTj 



•• 



Malwan ... 



Yingorla Rocks or Burnt 

Islands. 
Vingorla 



Ooa (Portuguese) 



• •• 



••• 



••• 



• . • 



Marmagao 

Oyster Bock or Carwar 

(Shedashigar Bay) . 
^ Konay, near Beitkul Cove 

(Carwar Bay),* 
Coompta (Cumta) 



A quarter of a mile S.-E.^-E. from Bunk Bock 



••• 



In the water over Sunk Rock 

On S.-W. portion of reef extending south-west- 
ward from Kolaba ; the rocks at the base of 
the light-house dry at low water. 



On the rock 

Custom House Pier ... 
On the island 



. • • 



• • . 



• • • 



ft* 



• • • 



• • • 



••• 



c. 



.•■••( 



D. 1st Old. 



D. Sth Old. 



• • • 



• •• 



... 



1 1 • 



• • • 



In the river* 9 mouth ••• 

On Anjenwil headland 

South bastion of fort 

On the clifE at the south point of Bdjapur Bay 



On Bast side of /art ..• 

Melundi Harbour. On the beachj 230 jrards 
north of a white stone cross. 



Lightrboat^ situated to the south-east of the 
rock at the entrance to the harbour. 

On the summit of the outer or westernmost 
rock. 

On mainland^ 1 mile west of the town 

Aguada Fort, on hill above landing place^ about 

a mile from outer port. 
On the fortress wall ... 
On the sunuait of the Oyster Bock 



• • • 



• . • 



Exhibited from the Port Office ... 

Conical hill at mouth of creek^ about 1 \ miles 
from the town. 



D. IstOrd. 

2>. Bth Order signal 

light, 
2>. 5th Order ... 

D. 4thOrd. ... 

D. 6th Ord, ... 



•• • 



J9. 6th Order 

A ship's side light 



A ship's riding 

light. 
D. 4th Old. 



f «• 



••• 



«•• 



D. 6th Ord. 
C. 

D. Bth Order 
D. 1st Ord. 



Ship's port side 

Hght. 
Common lantenXi 

with 5 burners. 



White, SS feet ... 



White f with redout 
White, 136 feet... 



Green and white, 

20 feet. 
White, 12 feet ... 
White, 161 feet 

White, 35 feet ... 

Whitey 130 feet,,. 

Bed, 312 feet ... 

White, 99 feet... 



Red, 00 fed, ... 
Green, 20 feet ... 



Bed, 8 feet 
White, 100 feet- 
White, 250 feet... 
White, 280 feet... 

White, 30 feet ... 
White, 210 feet... 

Bed, 65 feet 

White, 181 feet... 



INDIA, WEST COAST- 



36 I Mangalore 



37 



38 



39 



40 



••t 



Cannanore ••• 



TelUcherry ... 



«•« 



«•• 



•.. 



Calicut 



• •• 



... 



Beypore 
Cochin 



• •« 



••• 



•• . 



On a hill above the town, aud near some high 

trees. 
In the old fort, on red ground 



i.« 



On the fort wall, near the beach . .. 



• • • 



On the sandy beach • 



•• 



• •• 



• • . 



From Railway Station 



. •« 



I 



On a small mound which formed a bastion of 
the old fort> to the south of the harbour. 



D. 4th Ord. 



••. 



D. 6th Ord. 

Chance's Port or 
signal light. 
D. 6th Ord. 

Chance's Port or 
siffnal light. 

1st dass country- 
made, with 
brass reflectors. 



2>. Bth Order signal 

ligU. 
CD. 4th Ord.... 



White, 240 feet... 
Bed, 96 feet 



•.. 



White, 95 feet ... 



White, 102 feet... 



Red, SB fed 



••• 



White, 100 feet... 



Si 



BBBs^as 
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Ihe Coasts of British India — oontinued. 



?IUESIDENCY— aw^t«ttcrf. 



Fixed, flasbing, 

intermitting, 

alternating or 

revoMng. 



Miles visible 
in clear weather. 



F. 



Fl. 
10 seconds. 



F. 



F. 
F. 


5 
20 


Fixed. 


8 


Revolving, 


13 


F. 


8 to 10 


F. 


»i 



Fixed. 
F. 



F, 

F. 

F. 

Rev. 1 min. 

and 50 sec. 

FtMd. 

F. 

F. 

F. 



Natare of construction, colour, or any 
pecnliarity of light-hoase. 



Height, in feet, 

of building from 

base to vane. 



Rbmasks. 



10 



r d er € d 
20 



5 

12 to 15 

9 

12 

9 
25 

6 

10 to 12 



Wooden vessel of 158 tons, 
painted red^ with a red ball 
at mast-head. 
to be built to s u 

Masonry. Circular bands of 
white^ red^ white and black. 



Masonry tower. Grayish 

with white dome. 
Lantern on a pole. 
Octagonal masonry tower, on 
centre of a flat-roofed house. 
Timber framing . 

Masonry white tower. 

Masonry tower. White 

Masonry tower. White 



White building on the fort wall 
Exhibited from a post 



Wooden boat. 

White tower on square build- 
ing. 
Mast 



Circular. White 

tower. 
On fort wall 
Circular. White 

tower. 
Flagstaff. White 



masonry 



masonry 



Masonry column. White ... 



43 



p e r 8 e d e 
146 



35 

75 
30 
80 
23 
21 



10 



31 
39 
53 

5 

72 



60 



A guard for Sunk Bock. A redAag is hoisted 

when a vessel is seen. 
Lies N.-E.^N., 5 miles from outer light-vessel. 
the Light'Vessel. 
The principal light at Bombay, erected on the 

Prongs Reef, with dangers extending 1^ 

miles E. by S. through south to W. by N. 

from the light-house. 
The white light indicates the anchorage for the 

English mail steamers at night. 

A flagstaff, with yard, 200 feet high, stands 
N.-E. by N. from the light-tower. 

To guide vessels over the bar during the fine 
season only. 

To mark Labhol and Anjenwil and to benefit 
coasting vessels. 

Intended as a guide to coasting steamers and 
country craft making the port. 

The light is not exhibited during the S.-W. 
monsoon, i. e,, from the llth June to 9th 
September. 

Intended as a guide to coasting steamers and 
country craft making for either Bijapur 
Bay or Viziadurg. 

To lead into Fiziadurg, 

A vessel running into the port should keep 
the green light just to the right, or open 
south, of the red light, passing close to the 
southward of the red Ught, thereby avoid- 
ing the rock awash the MaJwan and John- 
ston Castle-rocks. 



The lights will not be exhibited between the 
16th June and the 3 1st August. 



To guide vessels into Marmagao. 



With the light bearing E.-S.-E. a vessel can 
anchor in from 5 ta 3 fathoms. 



MADRAS PRESIDENCY. 



F. 



P. 



F. 



*• • • • 



Fixed. 
F. 



14 



6 



8 



12 



4 
15 



Small, white masonry tower 



Flagstaff 



Flagstaff 



White column ... 



••• 



On top of hotel or Port Officer's 

Office. 
White laterite column 



65 
50 

38 

100 



30 
91 



Harbour light. 



Harbour light. 



To guide vessels to the anchorage clear of the 

reef which lies about 1 mile S. 30° W. 

from the light. 
A small red light is exhibited from the T. head 

of the pier as a guide for small coasting 

craft when entering the port. 
To mark Beypore. 

During the S.-W. monsoon, when Cochin port 
is avoided by shipping, a small light is 
exhibited from a flagstaff, at Narakel, about 
5 miles to the northward of Cochin. 



IkT 
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List qf Jjight-houees and Idghtships around 

INDIA, WEST COAST— MADRAS 



Mo. 


Name of light. 


Location. 

• 


Cbaractw and order 

of illaminating 

apparatus. 


Colour of light and 
height ahove Sea. 


41 
42 

43 


Alipee or Alleppy 
Muttum (Cadiapatam) ... 

Cape Comorin 


On the sandy beach, about one cable inland, 
close to the flagstaff. 

Situated upon high red-coloured land, 300 yards 
from the sea, which is here fringed with steep 
gray cliffs. 

On the Cape 


Holophotal 

1st class country- 
made. 

• • • ••• 


White, 113 feet... 
White, 105 feet... 



ISLAND OF 



44 
45 



46 



47 



48 



49 



50 



Colombo 
Point de Galle 



Great Basses 



Little Basses 



Batticaloa 



Trinc'omalie 



Kangascidltoray 



... I Clock-tower, centre of fort 



• • t 



• • • 



On S.-W. bastion of fort. West side of har- 
bour. 

On the N.-E. rock ... 



On reef . . . 



On the flagstaff, near the mouth of Batticaloa 
Lake. 

On Foul Point extreme 

On the summit of Round Island ... 

On the sandy beach 



D. 2nd Ord. 
C. 2nd Ord. 



D. Ist Ord. 



D. 1st Ord. 



A large dioptric 
lantern. 

D. 2Qd Ord. ... 

D. 4th Ord. ... 

D. 4th Ord. 



White, 135 feet... 
White, 100 feet- 



Red, 110 feet ... 



I 



White, 110 feet.. . 



White, 50 feet... 



White, 104 feet- 
White, 103 feet... 
r/hite,40/eet ... 



INDIA, EAST COAST- 
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Tuticorin 


North extreme of Hare Island or Paundian- 
tivo, 2i miles east of Tuticorin. 


D. 4th Ord. ... 


White, 85 feet. .. 


52 


Paumben Pass 


On a sand-hill, about one mile east of Northern 
Channel. 


CD. 4th Ord.... 


White, 97 feet ... 


53 


Calimere 


On the point 

• 






54 


Negapatam ... 


On bastion 


D. 4th Ord. 


1 
White, 79 feet ... 


55 


Earikal (French territory) 


At the mouth of the River Arselaar 


Lantern with 3 

burners and 

reflectors. 


White, 34 feet ... 


56 


Coleroon (Porto Novo) ... 








67 


Pondicherry (Frencrh terri- 
tory). 


In square, near the beach 




White, 89 feet ... 


58 


Madras 


On esplanade, north of the fort ... 


CD. 


White, 124 feet... 
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the Coasts of British India — continued. 

VRESIDET^CY— continued. 



Fixed, flashing, 

intermitting 

alternatinfr or 

revolving. 



Miles visible 
in clear weather. 



Rev. bright 

flash every 

minute. 



F. 



Nature of oonstrnction, colour, or any 
peculiarity of light-house. 



Height, in feet, 

of building from 

base to vane. 



20 



12 



Masonry 



Square, 
White. 



brick 



masonry. 



115 



23 



RS31ABK8. 



1 



This light is in the territory of His Highness . 
the Maharaja of Travancore, to guide ships 
to the smooth water anchorage in the 
vicinity during the stormy weather on this 
coast from May to November. 

This light, in the territory of Travancore, is 
intended to mark the vicinity of the 
Crocodile Rock, which bears from it S.-W., 
distant 2} miles. 

Tlie light-keeper's and Mission bungalows are 
white buildings with thatched roofs. 

Proposed. 



CEYLON. 
F. 
F. 



Rev. 45 se- 
conds. 



Int. two 
flashes a 
minute. 

F. 



F. & Fl. 30 

seconds. 

F. 



Fited. 



18 



12 



16 



16 



8 to 10 

17 
10 
10 



Brick masonry, square, gray- 
looking building. 
Iron tower. White 



• •• 



Granite masonry tower with 
a gallery 30 feet above the 
base, and another imme- 
diately beneath the lantern. 
The lantern has a conical 
roof. 

Granite masonry tower with 
a gallery 12 feet from the 
upper gallery. The lantern 
has a domed roof. 

Flagstaff 



Round gray tower of Portland 

cement. 
Round gray tower of Portland 

cement. 
On a mast or a tripod 



112 

80 

127 



• . * »• . 

120 
69 



A life boat station. Harbour light for vessels 

making the port. 
For vessels making the port. 
A first class light is sanctioned for this port, 

and will be placed on Oonawatty Point. 
In foggy weather, a bell is sounded at intervals 

of fifteen seconds. 



During thick or foggy weather, a bell is 
sounded twice in quick succession every half 
minute. 

The light is exhibited from the 15th February 

to the 31st October, the time during which 

the port is open. 
The faint light between the flashes is visible 

beyond 10 milfis. 
To enable vessels to enter or leave the port at 

night. 
To mark the place which is the S.^JF. monsoon 

anchorage of Jafnapatam. 



MADRAS PRESIDENCY. 



F. 
F. 



F. 
F. 



F. 

Fl. every two 
minutes. 



14 
12 to 14 



14 
8 to 10 



12 to 15 



20 to 30 



Sandstone column, coloured 

brown, lantern white. 
Circular. Masonry column... 



Masonry column. White .. 



Flags tafE 



Masonry 
Granite column 



91 
72 



83 



125 



Harbour light. 

Is a guide to vessels making for the Paumben 
Channel. 

Proposed that a revolving dioptric light of the 
4th^ order be displayed ou this point to 
enable vessels to steer clear of the shoals 
which lie across the entrance of Palk's Bay. 

A port light. 



It is proposed to fix a country lantern of the 

2nd class to mark the Coleroon Shoals. 
For the guidance of vessels entering the port 

at night. 
Mariners should not bring this light to 

southward of S.-S.-W. i W. to avoid Pulicat 

Shoal. 
Two red lights (vertical) are shown at the 

outer end of the north groin of the harbour 

works, and will continue to be exhibited as 

the works progress seaward. 
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Liat of Idghf-houses and LighUships around 

INDIA, EAST COAST— 



Ko. 



Name of light. 



Location. 



Character and order 

of illuminating 

apparatus. 



Colour of light and 
height above 



59 



60 



Pulicat 



Armegon or Armoo^ham 



61 
62 



63 



64 



65 



66 



67 



68 



KutUnopatam 



Diri 
Masulipatam 



Nartapore 
Coringa 



Cocanada (Vakalapudi) ... 



Vizagapatam 



Santipilly 



Calingapatam 



Gopaulpore ... 



• * • 



Near the beach 



• • • 



Mainland^ village of Moona or Moonapolium ... 



On sandy beach 



2 miles N. W, of point 
In the fort 



• • • 



On the sandy point ... 

On southern part of Hope Island and distant 
about %\ miles from the sea. 



4| miles north of Cocanada River 



On the headland named DoIphin^s Nose 



On Santipilly Hill, | of a mile inland 



On the point 



On mainland, 60 yards from low water mark ... 



D. 4th Ord. 



D. 4.th Ord. 



D. 5th Order. 



D. 4th Ord. 
D. 6th Ord. 



2>. 4th Order. 
D. 4th Ord. 



C. D. 4th Ord. 



D. 4th Ord. 



Srd class country- 
made. 



3rd class country- 
made. 



Red, 68 feet 



White, 107 feet.., 



White, 60 feet ... 



White, 48 feet.. 
White, 69 feet .., 



Red, 80 feet ... 
White, 83 feet ... 



White, 80 feet ... 



White, 169 feet... 



White, 68 feet... 



White, 85 feet ... 



69 
70 



71 



Pooree 
False Point 



INDIA, EAST COAST— 



Pilot's Ridge (light-vessel) 



72 



1,400 yards S. 83°E. of Juggernauth Pagoda 

At the entrance to the River Mahanuddy, 
about 14 miles west from Mahanuddy Point, 
and 1^ miles from the sea. 



On Pilot's Ridge, during the S.-W. monsoon 
only, in 22 fathoms water. 



Lantern 
Common argand 



>* 
^ 



. fEastern Channel (light- 
vessel). 



o 



^ 



Entrance to Eastern Channel, in 10|^ fathoms 
water. 



CD. 



C. D. 



White, 45 feet... 
White, 126 feet... 



White, 48 feet... 



White, 48 feet. •• 
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t the coasts of British Jmc^m— continued. 



i: 



MADRAS ¥RESlI>ElfCY— concluded. 



I^xed, flashing, 
intermitting, 
alternating or 


Miks 

visible in clear 
weather. 


Nature of eonstmction, colour, or any , 
pecnliarity of light-house. 


Height, in feet, 

of boilding from 

base to vane. 


9 

BiviaOT. 


revolving. 










• • 

p. 


10 


Masonry oolomn* White ... 


57 


When the light bears W. \ N., ft ycMel is to 


■ 






• 


the northward of all dangers of the Policat 
Shoal. 


p. 


14 


Masonry colamn. White ... 


111 


Warns vessels off the Armegon Shoals, the 
shoalast part (^ whisk (1} fathoms) lie0 6 
miles off shore. 


Revolving 


14 


Masonry column 


55 


To mark the rieing port of KuUowpatam, off 


HolopAotal. 




1 


* 


which there is a mud hank like Narakel. 
Abo to clear the MootqpiUy Shoals. 


p. 


14 


Masonry column. White ... 


67 




P. 

1 


6 


Flagstaff 


112 


Is a harbour light, and was originally redy but 
being only a 6th order light, it was altered, 
as a temporary measure, to a whUe lights by 
the removal of the colouxed media. 


Fixed, 


7 


On iheprcBent beaeon 




To mark Narsapore Point. 


P. 


12 to 16 


Masonry tower. Horizontal 
alternate bands of black and 
white. 


94 


Intended to lead vessels dear of the rocks and 
shoals off Godavery Point ; but being con- 
sidered unsuitable in every way, a pvoposal 
for a new light is under consideration. 


Rev. 20 


14 


White column ... 


76 


This light is intended to lead vessels clear of 


seconds. 
•■•••• 








the shoals to the northward of Point Gk)da- 
very, when coming into the Cocanada 
anchorage from the southward and eastward. 
A red light was formerly exhibited from the 
Dolphin's Nose, but was destroyed during 
the cyclone of October 1876^ and has not 
since been replaced. 


p. 


14 


On the roof of a house 


81 


Exhibited to warn mariners off the SantipiUy 
Bocks, from which this light bears N.-W. 


' 
















f W., distant 6^ mUes. 


P. 


8 


Obelisk of cut stone. Co- 
lumn, white; capital^ dark- 
blue. 


78 


Intended to warn vessels off a small reef 
which projects from the point, and which 
should not be passed in less than 8 fathoms 
when making the port at night. 


P. 


12 


Flagstaff, painted white 




Only a port light. 

• 



BENGAL PRESIDENCY. 



P. 
F. 



F. 



F. 



About 2 
16 



12 



12 



» 

On the eastern yard arm of a 

flagstaff. 
Reddish granite, with a large 

white star in the centre. 



Floating light-vessel, painted 
buff, during the day flies a 
station flag at the lantern 
mast-head. 



Floating light-vessel, painted 
buff, during the day carries 
a large black ball at her 
lantern mast-head. 



129 



A first order dioptric apparatus is shortly to 
be fitted here. The light is to be visible 
about 20 miles, through an arc ot 200^ 

It \B proposed to exhibit a small harbour light 
on the tip of Beddie Point. 

Exhibited during the south-west monsoon only 
(16th March to 15th September). A blue 
light is burnt every hour, commencing at 
7 p. M., and a maroon at the intermediate 
half hours. 

As a distinguishing mark, by day, this light- 
vessel will carry at her mast-head a ball 
painted whitCy with black horizontal band 
round its centre. 

Is intended as a guide to vessels making the 
Hooghly Pilot station during the south-west 
monsoon ; also as a mark for the Pilot vessels 
cruizing. 

During the south-west monsoon (15th March 
to S 1st October) a blue light is burnt every 
half hour, and a maroon at the intermediate 
quarters of an hour. 

In the north-east monsoon (31st October to 
15th March) a blue light every hour and a 
maroon at the intermediate half hours^ com- 
mencing at 7 p. M. 
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Jjist of Light-hou9e» and Light-ahi^s arouni 

INDIA, EAST COAST- 



No. 


Name of ligbt 


Iiocfttioii. 


Chmracter and otdflr 

of iUnminating 

apparatai. 


Colons oiP light and 

height abore 

Sea, 


78 




rTiit>ermediate (light- 
vessel).. 


Entrance to Channel^ in 6^ fathoms^ between 
the Eastern Channel and Lower Grasper light- 
vessels. Lower Gasper light-vessel bearing 
N. by W. iW., 12 miles. 


CD. 


White, 48 feet... 

• 


74 


1 


Lower Oasper (light- 


Lower Oasper Channel^ in 25 feet water 


CD. 


White, 48 feet... 




w 

8 


vessel). 


• 






75 


Upper Oasper (light- 


Oasper Channel, in 21 feet water ••• 


CD. 


"White, 24 feet... 




S 


vessel). 








76 
77 


Co 


Saugor ... 
woolly •«• ••• 


Middleton Pt., S.-W. end of Sangor Island, 

about 200 yards from low water mark. 
2 miles S. W. of Kedgeree Point 


Common argand 
Common argand 


"White, 74 feet... 
White, 62 feet... 


78 


Mntlah light-vessel ... 


Entrance to Biver, in 11 fathoms ••• 


CD. 


White, 48 feet... 


79 




Sundeep 
Chittagong ... 

• 


On the mainland opposiie Sundeep 
1^ miles south of Norman Pt., southern shore^ 
entrance to Kurnafoolee River. 


D. 6ik Ord. 

A light-ship's 

lantern in each. 


VAite, 4Sfea... 

2 White, inner 87 
feet, enter ii\ 
feet. ' 


80 


Kutubdea •«, 


West part of the island 


An 8-reflector 
lantern. 


White, 126 feet... 

1 



81 



82 

88 
84 



85 



86 



87 



NaafRwtr ... 
Oyster Beef ... 



Savage Island 

Terribles 
Algoada 



Krishna (light-vessel) 



• .. 



• •« 



88 



89 



Great Coco Group^ Anda- 
man Islands. 

China Ba^Keer 



Eastern Grove (Rangoon) 

River. 
Amherst (Moulmein) 

Double Island 



South edge of reef^ in 4 fathoms at low-water 
spring tides. 



On island^ entrance to Akya^) harbour 



•.. 



... 



... 



On South Terrible 
On the reef^ which lies south of Bassein River^ 
11 miles from Diamond Island* 

In 4} fathoms, eastern side of Krishna Shoal... 



On S. W. end of Table Island^ i miles from 
Great Coco Island. 

In i fathoms at low-water spring tides. On 
the edge of the flats extending off the en- 
trance to the China Ba-Keer or Ton-Rwa 
River. 

Close to high-wajyr mark on Ghrove Point east 
side of entrance to river. 

By the piloVi flagstaff 



D. 5th Ord. 
D. 2nd Ord. 



D. 8rd Ord. 



CD. Ist0rd« 



CD. 



D. 1st Ord. 



D. 1st Ord. 



On the Island 



••• 



... 



.. • 



♦• • 



D. 3rd Ord. 

D, 5th Ord. tigHal 

light. 

D. Ist Ord. with 

a C. D. mirror. 



BRITISH 

White, mih red cut 
White, 77 feet... 



White, 99 feet... 



White, 144 feet... 



White, 48 feet... 



White, 195 feet... 



White, 78 feet... 



White, 93 feet... 
Bed, 40/eet ... 
White, 164 feet... 
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the Coasts of British India — continued. 
BENGAL PRESIDENCY--<»jic/«<foi. 



Fixed, flashing, 

intermitting, 

altemating or 

revolying. 



F. 



P. 



F. 



F. Fl. Irre- 
gular. 
F. 



F. 



Fixed 
F. 



F. 



Miles 

visible in clear 

weather. 



10 



1% 



9 

16 
12 to 14 

12 



10 
7 



18 



Nature of confltrnction, colour, or any 
peculiarity of light-house. 



Floating^ light-vesSel, Inter^ 
mediate^ wooden^ painted 
buff. 



Floating light-vesselj painted 
buff. 



Floating light-vessel^ painted 
buff. 

Iron. Bed and white alter- 
nate bands. 
Brick. White 



Floating light vessel, painted 
red, and during the day flies 
a station flag at her lantern 
mast-head. 



• • • 



Stone or timber 

Inner or eastern light on 

wooden tripod painted black; 

outer or western light pn a 

mast painted red. 
Masonry 



Height^ in feet, 

of building from 

base to rane. 



... 



76i 
88 



4ff 



108 



Bbxabks. 



Will be placed in position from the Ist April 
to the 5l6t of October. By day will exhibit 
a large black double triangle at lantern mast- 
head, and by night a riding light on the 
forestay, 6 feet above the rail. 

Bums a blue light at the half hour and a 
maroon at the hour all the year round* 

During fogs, signal guns will be fired at the 
hour and half hour. 

The lantern is hoisted only half mast high. 

During fogs, signal guns will be fired at the 
first and third quarters of the hour. 

Electric telegraph to Calcutta. 

Intended to lead vessels through Lloyd's 
Channel, and clear of the sand to the south- 
ward. 

If in her position, fires a rocket at 8 p. v., 
midnight, and at 4 a. m. 

During the day, as a distinguishing mark, 
this light-vessel will carry at her mast-head 
a ball painted redy with a white horizontal 
band round the centre. 

The light is intended as a guide to the Hooghly 
for vessels coming from the eastward. 

To guide veaseh into shelter behind Sundeep. 

The best anchorage for a vessel inward bound 
is with the beacon lights in line, and flagstaff 
hill bearing N.-E.^ in 5 fathoms^ soft mud. 

Intended for local purposes. 



BURMA, &c. 



Fixed 
F. 



F. Fl. every 
minute. 



Rev. every 
minute. 

F. 



F, 



F. Fl. every 
minute. 



P. 

Fixed, 

F. 



10 
16 



U 



20 



10 



22 



15 



12 

4 

19 



Iron screw piles. Red^ with 
white lantern. 

Sandstone masonry tower. 
Round, with red lantern. 



Oranite masonrv. Alternate 
black and white bands, 18 
feet wide, black at base. 

Floating light^vessel^ painted 
yellow. 



Cast-iron tower. Circular, 
with alternate red and white 
bands. 

Iron screw piles. Red, with 
white lantern. 



Iron screw piles. Red^ with 

white lantern. 
Small maeonrjf column 



Masonry tower 
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160 



91 



102* 
10 
75 



To guide into river. 

To mark the reef on which it stands, and to 
render safe the western and northern ap- 
proaches to Akyab harbour. 

To facilitate entering Akyab harbour. 

Proposed. 

To keep vessels clear of the Alguada Reef. 
Vessels should not shoal to less than 15 or 
20 fathoms. 

The Krishna screw pile light-house was de- 
stroyed in August 1877. The light-vessel 
shows a blue light every half hour, which is 
visible 20 miles, and a maroon at the inter- 
mediate quarter hours commencing at 7 f. m. 

During the day, a red flag is shown from the 
lantern mast-bead. 

To facilitate the navigation of Preparis 
Channel. 

Landfall light for Rangoon River. 



Denoting the navigable channel into the port 

of Rangoon. 
To denote anchorage and mark entrance of 

Moulmein river. 
Is a guide to vessels making for the port of 

Moulmeiti. 
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APPENDIX B. 
TIDAL OBSERVATIONS IN INDIA. 

Dated Calcutta, 16th July 1879. 
Defartmbntal Obbbr. 
T(h^T^ Deputy and AuUtant Superintendents in charge of Coast Surveys, 

1. In order that there shall in future be no ambiguity in the ezpreseion ^' Low water 
ordinary spring tides, '' as used on the charts and in the Hydrographic Notices and other 
publications issued by this Office, the following definitions and instructions are circulated for the 
information and guiaance of the officers of the department. 

2. The necessity for thus exactly defining the value o£ the datum to which the soundings 
are reduced (low water ordinary spring tides) is now the more important, as Captain Baird, 
B. E., who is conducting the tidal registrations round the coast of India, will, as the observations 
are completed, compile tide-tables for the ports at which his gauges have been at work. It is 
therefore most desirable that these computations should be reTerrible in every case to the zeros 
or datum lines to which the soundings on the Indian charts published by this Department are 
reduced. 

3. For this purpose " ordinary spring tides '' are to be considered as those which occur 
when the moon is not in perigee within 86 hours of new or fuU moon. 

4. Bearing in mind the above definition of *' ordinary spring tides, ^' the term '^ Zow water 
ordinary spring tides " is therefore to be understood as representing the mean value of the 
heights of the lowest tides of each semilunation (a. m. or p. m., as the case may be), and 
each of which occurs from 24 to 86 hours after both full and change. This mean will be 
deduced from the observations made during the progress of the survey, and the height (as 
shewn on the gauge) thus determined on — and which will, for purposes of reduction of sound- 
ings, be termed the '' Zero ^'— -is then to be referred to a pucka bench mark by oarefully measur- 
ing the difference of height by means of the spirit-level. 

5. All soundings are to be reduced to the level of low water ordinary spring tides as above 
defined, 

6. The value, termed the datnm, referred to a bench mark as above directed, and assumed 
as the level of low water at ordinary spring tides, is in every case to be noted on the chart, 
as in the following example :— 

" The so undi ngs are reduced to low water ordinary spring tides, vie,^ 21,435 feet below the 
datum mark ( /t\ ) cut in the wall (near the Sally Port) on the east side of Yiiiadurg Fort. " 

7. No chart will be considered complete, nor will it be received into office, unless the 
datum line has thus been fixed and recorded on the original drawing. When a survey is in- 
tended of any locality where one of the Government gauges is at work, the officer in charge 
should apply to Captain Baird, B. £., (at the Office of Tidal and Levelling Party, Poena), for the 
value of '^ Low water ordinary spring tides ^' as referred to one or more of his bench rnvks, and 
the soundings are then to be reduced to that datum. 

8. When, however, the surveys precede the exact determination by Captain Baird of the 
value of low water spring tides, the before-mentioned approximate value (deduced as explained 
in paragraph 4), and referred to a bench mark of the description given hereafter^ is to be adopt- 
ed. This mark will afterwards be connected by levelling, by Captain Baird, with his more 
substantially-constructed bench marks. 

9. Captain Baird will be supplied with copies of the surveys executed by the officers of 
this Department immediately they are published, in order that he may be able to note in each 
locality the value of the datum adopted by the Surveyors. 

10. The bench marks put up by officers of this Department should be a mark in the usual 
form ( ~/tsr )f the horizontal line above the broad arrow oeing the line of reference. The letters 
B M should also be placed underneath the mark, and all should be cut deeply in the stone* 
facing or plinth of the nearest substantial building in the vioinity of the tide gauge. 
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APPENDIX C. 

Memorandum on Indian Tides by Commander A. DuNi)^8 Tatlok, I.N.^ F.R.0.S.> 

Superintendent, of Marine Survey of India. 

The few remarks upon the tides of the Indian Ocean^ in the introductory portion of my 
Sailing Directory/' do not suflSciently explain the peculiarities of our tides, which all 
surveyors^ pilots^ and navigators in general cannot fail to notice. It occurs to me^ therefore^ 
that the following remarks^ accompanied by a diagram*^ and tables^ may be foimd helpful. 

2. The subject of Indian tides was first thoroughly taken in handf by Mr. William 
Farkes^ CJl!.^ when engaged upon the harbour works of Kurrachee^ and for the last ten years 
most useful tide tables have been annually prepared by him for that port, as also for Bombay. 
Mr. Parkes indicated the following cases in which great benefit would be derived from a more 
correct foreknowledge of tidal movements : — '^ The docking and undocking of large ships ; the 
hauling up^ launching and repairing, of small ones ; the fi<mting off of stranded vessels ; the 
navigation of the creeks and shallow parts of a harbour; the working of lighters, barges, and 
other small craft by the assistance of the tidal currents ; and in the case of Kurrachee, tiie still 
more important point of access to the harbour itself. " 

S. In 1868 the Government of India directed Colonel Walker, Superintendent, Great 
Trigonometrical Survey, to take steps for investigating the question whether changes were 
taking place in the relative levels of the land and sea at certain points on the Indian coasts, 
more particularly in the Gulf of Kutch and on the coasts of Katty war. For this purpose a 
complete series of tidal observations was made by Captain Baird, K.E., with self-registering 
gauges at three places in the Gulf of Kutch. The results, showing the great diurnal in- 
equality in the heights of both high and low water, were deemed so valuable as to call for 
similar registrations all around the British Indian coasts, both for scientific and nautical 
purposes, and Captain Baird was in 1877 appointed Superintendent of Tidal Observations in 
India. 

4. It happens that the diurnal inequality on the coast of England is so small as to have 
been considered a comparatively unimportant matter ; but Sir William Thompson has pointed 
out, ^^ i£ a vessel happened to get on a rock, it was a serious question whether the morning tide 
might be considered to be higher than the night tide. Nobody on the East Coast (England) 
ooi3d tell at any particular time of the year whether the night or day tide was the higher. It 
was said the morning tides were higher than the night tides, but that was simple nonsense, 
although at certain periods such was the case.'' It thus appears that scientific men are not 
satisfied with the amount of attention bestowed upon tidal investigation on English coasts. 
The Admiralty Tide Tables only predict the time and the mean height of the high waters, 
whilst the zero of the tables is given as the mean height of the low water of ordinary spring 
tides. Parkes' diagram for Kurrachee makes it very clear that the Admiralty method will not 
suffice for our intertropical tides, because it ignores the diurnal inequality. 

5. The diurnal inequality.-^Although this term may be applied to both the times and the 
heights of high water along our coasts, yet its application has more immediate reference to the 
heights, because the amount of rise or fall in feet is the important question to the pilot. The 
diurnal inequality has been explained as the- difference in the alternate superior and inferior high 
waters ; the superior high water meaning that which occurs when the moon is above the horizon, 
and the inferior high water when she is below. * But there is likewise a more marked diurnal 
inequality in alternate low waters ; and, as the difference sometimes amounte to nearly one-Aalf 
the extreme ra/nge of the spring tides, the importance of knowing this and of having tide tables 
which recognise these inequalities of both high and low waters cannot be exaggerated. 

6. In the Gulf of Cambay there is a diurnal inequality of 7 or 8 feet in the height, but the 
two tides arrive at their regular intervab ; there seems te be not much inequality of time. At 
Kurrachee (see Table B) the inequality in consecutive evening and morning low waters, at some 
spring tides, amounts te 5 feet where the greatest range is 11 feet. In the face of facts like 
these, it behoves ua te be very explict in the tidal remarks appended te our charte. 

7. The Plane of Beference.-— The time seems opportune te lay down certain definite rules 
regarding the datum level or plane of reference te which the soundings on our Indian charte 
should be reduced. Bpt it is as well that we should give a few preliminary remarks as te the 
practice followed by the British Admiralty and the United Stetes Coast Survey. The plane of 
reference adopted by the latter is stated in Jeffers' Nautical Surveying (published at New York) 
te be as follows : ^^ The depths, as now represented upon the charte of our Coast Survey, are 
referred te mean low water." Further on, the author says : ** Before placing the soundings on 
the charts, it is necessary to reduce them, that the chart may show only such depth of water 
as will be found on those pointe at the lowest ebb or mean low water, whichever may be 
selected as the plane of reference." 

8. Now the lowest ebb and the mean low water have very different values at both Bombay 
and Kurrachee, and indeed all around the Coast of India. In proof of this, let us examine 

-— M^ _T-r ■ 1 — ■ -■■__ _ ___ ^ ■ - T r 1 - I __ 

* This diagram is not in this report as it could not be re-published. 

t The United States Coast Survey Department published in 1668 a most valnable scientific paper on Tides and Tidal 
Phenomena, which ezplnins many peculiarities of the s^midiurna (^tmar) and the diurnal (tfo(ar) tidesi as well as those 
of the mixed type. 
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Tables A and B^ selecting the solstitial tides of June and December : in the latter month the 
afternoon tide is lowest^ in the former month the morning tide is lowest :— 

Ft. In. 

June 16, full moon gires morning low tide 9 below datum. 

Ditto ditto afteq^oon do 4 4 above » 

The mean low water of the Bprings is therefore 1 d| „ „ 

The lowest ebb which oooura in the morning is 9 below „ 

Deccember 9, fnll moon gires morning low tide 4 9 above „ 

Ditto ditto afternoon do 1 ^ » 

The mean low water of the springs is here 2 feet 6 inches above datum^ whilst the lowest 
ebb of the afternoon stands only one inch above. 

9. Mean low water can only be taken to signify the mean of all low waters throughout 
the year. Now to obtain this value^ in the typical case of Eurrachee, I search through 
Parkes' Tide Tables for 1878^ and find that it is 2 feet 6| inches above datum: 
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The mean low water of full moon spring tides in December appears to have the same 
value as the mean low water throughout the year; but that of June differs 8 inches. How- 
ever, the greatest difference between the lowest ebb and mean low water at Kurrachee will be 
found by the tables to amount at times to 4 feet. 

10. At another page of the same book (Jeffers on Nautical Surveying) the following 
statement is made : '' It is, however, suflScient for nautical purposes to reduce the soundings 
to the lowest of the low waters observed, unless this is evidently due to some abnormal cause. '' 
I believe all the Indian Navy Surveyors adopted this plan. I inherited it from Montriou, who 
had served under Daniel Ross and Lloyd. Most of uie old Indian charts had the lower low 
water (whether morning or afternoon) of ordinary spring tides as the plane of reference. 

11. Whilst surveying the west coast of India between 1863 and 1869, it became 
apparent that, owing to the ineouality in height of the morning and evening low tides of 
the same day, I must needs append a remark on the charts in explanation of the datum level to 
which the soundings were reduced. On the original chart of Earwar or Sedashigar Bay the 
following notice was given : ^' The soundings are reduced to the evening low water of spring 
tides between October and March, which is nearly the same as the morning low spring tide 
between March and September, llie low waters of neap tides and morning low waters of 
spring tides between the first-named months are about the same level, giving three feet more 
water than shewn on this chart ; and the same appUes to the evening low water, between March 
and September. High water occurs at full and change of the moon at about X hours, and 
gives 6 feet more water in the day time and 7i feet at night than herein shewn between 
October and March, but the contrary is the case during the rest of the year.'^ For some un- 
known reason these remarks have been expunged from later editions oi the Admiralty Chart 
of Sedashigar Bay ; but, for the want of some such notice, and in the absence of any tide tables 
for this port, the chart as now published is defective. The extreme range of tide at Karwar is 
now found to be 10 feet ; at Kurrachee it is 11 feet. Beference to the Kurrachee Tide Tables 
will show that some such remark might with advantage be likewise appended to the chart of 
that place. 

12. Passing now from American and Indian methods of reduction to that of the British 
Admiralty, we find that the General Instructions (revised in the year 1877) for their Hydro- 
graphic Surveyors give quite another plane of reference. There we find ''soundings are 
reduced to mean low water of ordinary spring tides.'' '' The rise of tide is measured from the 
mean low water level of ordinary springs.'' '' All soundings should be made by one uniform 
system to represent in all charts the depths reduced to the low water level of ordinary spring 
tides." 

13. A glance at the diagram will show that the diurnal ineouality must be absolutely 
ignored if we take the mean low water of spring tides as our datum level. Let us also examine 
the Kurrachee Tide Tables* for the purpose of elucidating this momentous question. The mean 
low water level of the day following both new and full moons is worked out in Table A, bs 
1 foot 6i inches ; but there we have included all spring tides, ordinary and extraordinary ; if 
half a dozen of the extraordinary are rejected in snmmmg up, the mean low water level of 
ordinary spring tides would stand higher or 1 foot 8f inches above datum. But Mr. Parkes 
states tibat his datum level is the same as that to which the soundings on the Admiralty Charts 
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are referred. Clearly^ then^ the Admiralty instraotiona have not been carried out at Korraehee ; 
indeed^ an inspection of Table B shows that the plane of reference at that port may be taken as 
about the mean lower tide level of all spring tides throughout the year. 

14. It will be obvious from the foregomg remarks that we must have one dBfinite datum 
value on all our Indian Charts. The plane of reference must not be left to the choice of each 
individual surveyor^ but there must be a fixed rule ; so that the Superintendent of Tidal Observa- 
tions^ in framing tide tables for ports where his registrations have preceded the hydrographic 
survey of the place^ may know beforehand what datum level the Marine Survey Dept^ment 
intends to adopt. On the other hand, we must carry out the practice of leaving certain well-- 
defined bench marks at all places where the Marme Survey operations precede the establishment 
of Captain Baird^s self-registering tide gauges. Instructions for dealing with the regutration 
of tidal observations and the reduction of soundings on Indian charts^ wUl soon be pubucdbed. 
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Tablm A.^T0 iUustraU tie " Mean Low WaUr level ef all Spring Tides" at Kurraekee. 



Month. 



Moon's PhMOS. 



Hot. Pte. 



N«xt 
Morning 
Low 11d6. 



Next After* 

noon Low 

Tide. 



Jan 




Feb.... -J 



March 



! 



April 



May 



Jane 



July 



■■■[ 
•I 



Sep 




Oct.... \ 



Nov. 



Dec 




3rd New 8th Apo. 
19th Full aOth Per. 

2nd New 5th Apo. 
17th Full 18th Per. 

4th New 4th Apo. 
19th Full 18th Per. 

3rd New 31st Apo. 
1 7th Full 15th Per. 
2ndNew 28 th Apo. 
16th Full 13th Per. 

Ist New 25th Apo. 

15th Full 10th Per. 

80thNew22ndApo. 

14th Full 5th Per. 

30th New20th Apo. 

13th Full Ist Per. 
17 th Apo. 
28th New 29th Per. 

11th Full 13th Apo. 

26th New 26th Per. 

nth Full 10th Apo. 

26th New 25th Per. 
6th Apo. 

10th Full 2 2nd Per. 

24th New 4th Apo. 

1 0th Full 20th Per. 

24th New 31st Apo. 



^ 9 

54 6 
60 46 



53 


69 


61 


20 


58 


55 


61 


26 


53 


57 


60 


56 


54 


4 


60 


9 


54 


12 


59 


25 


54 


15 


59 80 


54 11 


60 


17 


54 


4 


61 


1 


58 57 


61 24 


53 


57 


61 


16 


54 


1 


60 89 


54 


7 


59 43 


54 


12 



ft. in. 

4 8 

2 10 

3 2 
1 7 
1 11 

6B 

9 

1 SB 

2 

1 4B 
5B 
6B 
7B 
8 

IB 

1 1 

7 

1 10 
1 6 
8 1 

8 8 

4 2 

8 11 

4 5 

3 9 



Mean 
li. W. 
Level. 



Eztteme BMige of Tide. 



ft. in. 

3 

4B 

1 2 

4 

1 11 

1 9 
8 1 

2 11 
8 11 
8 10 
4 6 
4 
4 
8 6 
2 1 
2 5 

7 

1 8 
6B 

8 

1 6B 

2 

1 6B 
IB 
4B 



ft. in. 

2 3 

1 8 

2 2 

11} 

1 11 

7| 

1 11 

10 

2 Oi 

1 8 

2 Oi 
1 9 
1 8} 
1 10} 
1 
1 9 

7 

1 9 

6 

1 10} 

10} 

2 2 

1 24 

2 2 
1 8} 



ft. iu. 
New Moon l^de 8 lU 



Full and Perigee 10 8 



New ... 7 8 

Full and Perigee 10 U 



} 



New 
Full 



J New 
IFuU 
J New 
^FuU 



... 7 

... 10 1) 

... 7 10 

... 11 

... 8 6 

« 

... 10 10 

*•• y «j 

... 10 

... 9 6 

... 9 

... 10 

... o o 



I 



New and Perigee 10 9 



1 Full ... 7 

New and Perigee 10 10 



i 



Full 



7 10 



New and Perigee 11 



Full 



8 6 



^ New and Perigee 11 ;i 
J Full ... 9 



^New 
J 



... 10 8 



25 



38 2 



'' Mean Low Water Level of Spring Tides/' 

or^ Mean of Means =16^ above datum. 



The above tidal Talnea are taken from the official Korcaohee Tide Tables for 1S78, prepared br Mr. W. Parkee, 
C. E., who explains that '* the Datnm Level is the same as that to whioh the soundings on the Aomizalty Charts are 
referred. Tides which foil below datnm are distingnished by tiie letter 6.** 

It will be seen that on the day following the new moon of November, whioh is nearly coincident with the moon's 
Perigee, the dinmal ineonality of the morning and afternoon low tides aotoaUy amonnted to 5 feet 5 inches, which is 
very nearly one-half of the extreme range of tide at Knrrachee. 
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Tablb B. — To illustrate the ^^Mean Lctoer Tide Level of all Spring Tides'* at Kurraciee. 



Month. 



TiDBS or l8T DAT AFTBB NsW AND 

Full Moon. 


Tides or 2nd dat Am& Nxw and 
Full Moon. 


I 


n 


m 


IV 


V 


VI 

« 


VU 


Morning. 


Fore- 
noon. 


After- 
noon. 


Night. 


Morning. 


Forenoon. 


Afternoon. 



Mean of m 
and VII, i.e., 
Mean after- 
noon Low 
Tide. 



January '{ 



February < 



March 



f 



■1 



April 



r 



Maj 



J 



June ... 



July 



August. 



September 



i 



October 



Noveinb«5r < 



December 



{ 



ft. in. 

4, 8 

2 10 

3 2 
1 7 
I 11 

6B 

9 

1 SB 

2 

1 4B 
5B 
6B 
7B 
3 

IB 

1 1 

7 

1 10 
1 6 
3 1 

3 3 

4 2 
8 11 
4 5 
3 9 



ft. in. 

7 

8 3 

7 4 

8 8 

8 

9 6 

8 7 

9 9 

8 9 

9 7 
9 1 
9 8 
9 3 
9 1 
9 10 
9 

10 2 

8 8 

9 9 
7 11 
9 

7 4 

8 4 
7 1 
7 8 



ft. in. 


3 


4B 


1 2 


4 


1 11 


1 9 


8 1 


2 11 


8 11 


3 10 


4 6 


4 


4 


3 6 


2 1 



2 


1 


2 


5 





7 


1 


8 





6B 





8 


1 


6B 





2 


1 


6B 





IB 





4B 



ft. in. 
8 11 

10 

8 10 

10 2 

8 8 

9 10 

8 1 

9 

7 7 

8 2 
7 4 
7 6 
7 7 

7 5 

8 4 

7 8 

8 11 

8 1 

9 5 

8 7 

9 7 

8 8 

9 9 

8 11 

9 6 



ft. in. 
3 11 

2 ] 

2 11 

10 

1 6 
IIB 

5 

1 3B 



1 IB 
6B 
IB 
5B 
6 

8 

1 5 

1 

2 2 
1 11 

3 4 

3 5 

4 4 

3 10 

4 2 
3 4 



ft. in, 

7 1 

8 3 

7 4 

8 10 

8 1 

9 5 

8 6 

9 7 

8 9 

9 5 
9 1 
9 2 
9 6 
9 2 
9 11 
8 11 

10 4 

8 8 

9 9 

7 9 

8 9 

7 8 

8 2 
7 2 
7 6 



ft. in. 

7 

3 

1 5 

11 

2 3 

2 6 

3 7 

3 4 

4 1 
4 
4 3 
3 9 
3 5 
8 1 

1 6 

2 2 

2B 

1 8 

1 IB 

6 

1 5B 

1 

1 IB 
1 

8 



ft. in. 
6 

OiB 

1 8i 

7i 

1 10} 



• •• 



• •• 



• •• 



Mean of 
landVji.e-, 
mean morn- 
ing Low 
Tide. 



ft. in. 



G^B 

7 

1 5iB 

H 

1 3iB 







OiB 



• • • 



S^B 

7 



1 3 B 






I 


1 


2iB 





5iB 





3iB 





6 B 



^ 

2 



1 3 



9i 

1 8} 



Total above ... 9 10 
Total below ... 8 OJ 



ft. in. 
" Mean Lower Tide Level of all Spring Tides'' = 0-Of above datum. 



25 



+ 1 H 
+ Of 



Ab the highest and lowest tides of each Innation take plape from 26 to 86 honrs after new and full moon, it is con- 
sidered that a better yalne for the lower tide levels may be obtained by taking the lower levels for tho two days following- 
the day of new or fnll moon. 

For the first halves of the months of March and September, the afternoon and mocning low tides are so nearly alike* 
that it is tiionght advisable to take the means of both for the two days. 
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APPENDIX D. 



CHARTS— MADRAS. 

Memorandum by Mr. JR. C. CarHngton^ Superintendent, Compiling and Drawing Branch, oh 
the charts forwarded to this Department from Madras for examination, — dated 14th May 
1879. 

When the Superintendent of Marine Surveys was in Madras in March 1878^ be discovered 
that a veiy large number of old and obsolete charts had been stored there for many years past. 
It was at first contemplated having these sheets examined at Madras^ but, after discussion, 
this was considered unnecessary, and eventually they were forwarded to this Department, and 
have now been examined. 

Nearly aH the charts were useless, being old editions of Admiralty or East India Company 
sheets, many uncorrected since first issued, some twenty to seventy years ago. These charts 
would, of course, be misleading and dangerous to issue, and haVe therefore been destroyed. A 
large number were ragged, damp-stained, or eaten by worms and cockroaches. 

A few sheets have been kept for reference. Especially useful are the physical charts of 
the Indian and Chinese Seas and the Gulf of Persia ; these will be stored in the Departments 
Other sheets, such as the approaches to Rangoon and Chittagong rivers, Cochin harbour, &c., 
shewing the surveys executed thirty or forty years ago, will be useful for the purpose of compar-* 
ing the hydrographic changes that have taken place. 

None of the charts that have been preserved can, however, be issued to the public, and are 
of little or no value to any one outside this office. 

The whole stock has been carefully gone through, and remarks have been made in the 
tabulated statement which will*explain why the various sheets were.cancelled. 

The following shews the result of the examination :-^ 

Useful copies kept for reference 433 

Charts cancelled and destroyed 4^419 

Total number examined , . 4,852 



CHARTS— MADRAS. 



Title of Chart. 




RSXABKB. 



Straits of Sunda 



East coast of Suniatra from Diamond 
Point to the southern entrance of 
Brewer's Straits .... 



Island of Socotra 



Reef and Point of Palmyras 
Bnshire to Bassadore (Persian Gulf) 
Islands and channels at the south-west ex- 
tremity of the China Sea 

Principal harhours and anchorages in the 
Red Sea 

Coast of Cochin China .... 

Bed Sea (from Jeddah to Bab-el-Man deh) 

Western group of the Paracels 

Western coast of Sumatra 



Samangca Bay 



12 



18 
17 

18 

18 

23 

18 
18 
16 
18 
11 
18 



Cancelled by the chart of Sunda Straits pub-r 
lished at the Admirally. These sheets werer 
issued 65 jrears ago. 



Cancelled by the charts isstied at the Admir^ 

alty. 
Cancelled. Longitudes in error; no con>- 

pases ; sheets old. 
Twelve cancelled, six kept for reference. 
Cancelled by the Admiralty charts. 

Cancelled by the new charts issued by the 
Admiralty. 

Canpelled by the new edition issued at the 

Admiralty ; sheets untouched for 40 years. 
Cancelled by the new French surveys and 

issued by the Admiralty. 
Cancelled by the new charts issued at the 

Admiralty. 
Cancelled by Admiralty chart. Sheets nn^ 

touched for 70 years. 
Cancelled. All wrong. Superseded by Ad« 

miralty modem chart. 
Cancelled by modem charts. This was pub* 

lished in 1818. Sheets old and useless. 
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ntle of Chart 



Copios. 



RnCABKB, 



Persian Gulf .... * 

Northern Pepper Ports, west coast of 
Sumatra 

Mutlah River 

Rangoon Biver 

Mergui Harbour 

Persian Gulf : Entrances to the riyers at 
the head of the-^ .... 

Bed Sea, comprising the parts above 
Jeddah ...... 

Sea-face of the Sunderbuns 

Maldive Islands 

Ditto (small scale) 
Gulf of PechiH 

Entrance to the Persian Gulf . • • 

Swan Biver and Bottnest Island 

Entrance to the Bed Sea 

Coast of Persia (from Kooe Mubarrack to 
Krotchey) 

Bed Sea (from Jeddah to Bab-el-Mandeb) 

Sarawak Biver . . • • . 

Part of the Mergui Archipelago, two 
sheets 

HarbouTsof Muttra and Maskat 
Mathurin Bay . . . « . 

Moulmein Biver and the east coast of 
Martaban Gulf • . . . . 

Namo Harbour 

Part of the Arabian side of the Persian 

Gulf 

Channel to the westward of the Bomania 

Aeei « « • • . . 

Maldive Islands 

North and South Sands in the Straits of 
Malacca 

Paumben Pass . • . 

Penang, or Prince of Wales' Island 

Mauritius, or Isle of France . 

Clarence's Strait (Gulf of Persia) . 

Winds and currents in the Persian Gulf 
(for every month in the year), twenty- 
five sets ...... 

Malacca Banks . . . . . 

Maldive Islands 

Macassar 

Rangoon River 



18 

17 
41 
15 

17 

19 

15 

17 
17 
15 
17 

32 

29 

18 

18 

17 

3 

33 

18 
16 

13 

17 

18 

18 

15 

17 

39 

22 

19 
2 

300 
18 

15 

18 

15 



Cancelled. *01d edition superseded by Con^ 
stable's and Stifle's surveys. 

Cancelled. Sketch plans published 68 years 

ago. Useless. 
Cancelled by the new editionfl issued since 

1855. 
Cancelled by new survey by Jarrad. Thia 

is Ward's survey of 1854. Two copies kept 

for reference. 
Cancelled by the Admiralty chart of the 

harbour. 

Cancelled by the Admiralty charts. 

Cancelled by the new editions issued by the 
Admiralty. 

Ditto ditto. 

Kept; good. 
Ditto. 

Cancelled by the chart issued by the Admir- 
alty. 

Cancelled by the new editions issued by the 
Admiralty. Charts eaten by cockroaches. 

Cancelled* Long since superseded by the 
Admiralty new charts. 

Cancelled by new charts issued by the Admir- 
alty. 

Cancelled by the edition of the sheet issued 

by the Admiralty 
Cancelled by new charts issued at the Admir- 

Cancelled by the Admiralty chart of the 
river. 

Cancelled. The same sheet is now isBued by 

the Admiralty, but corrected. 
Cancelled by Admiralty new charts. 
Cancelled. Outline charts ; sheets worn out, 

60 years old. 

Cancelled by new surveys by Jarrad. This is 
Fell's survey of 1847. Two copies kept for 
reference. 

Cancelled. Charts useless, 71 years old. 

Cancelled by Admiralty new charts. 

Cancelled. Old charts published 60 years 

ago. Useless. 
Kept; good. 

Cancelled by the new edition published by the 

Admiralty. 
Cancelled by Admiralty charts and new sur 

veys by M. Chapman in 1878. 
Cancelled by the Admiralty chart of Penang. 

' Sheets uncorrected for 38 years. 
Cancelled by the Admiralty new edition. 
Cancelled. Charts old and worn out. 



Cancelled. Six complete sets kept for refer- 

ence. 
Cancelled by the new editions issued by the 

Admiralty. 
Kept; good. 
Cancelled by modem Admiralty sheets. An 

outline sketch published in 1816. 
Cancelled by the new surveys by Jarrad and 

Pearson. This shews the survey by Ross 

in 1825. Two copies kept for reference. 
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Title of Chart 




RSMABEB. 



Gsge Road and Swan Biver 

Bed Sea 



Batnagin ..... 

Harbours and anoliorages in ihe Bea Sea 

Tracks of " Discovery" and " Antelope" 
shewing the SLtnation of the Paracels 

Coast of Persia (from Bas Tnloop to 
Bnshire) 



East coast ol the Malay Peninsula . 
Pnlo Leat or Middle Island, with the exact 
situation of the Coral Beef . 

The entrance to the Gulf of Persia and 

coast of Arabia .... 
Sea-face of Sunderbuns . 



Suez Harbour 
Bajapur Biyer 



Swan Biver .... 
Narrakel Anchorage 

Baja Bassa Bead 
Snnderduns (Sheets A and B). 

Ditto (Sheet C) 
Singf^re Harbour 
Sunda Straits 

Preparis North Channel 



Sirangoon Harbour and Jahore Channel 
Penang Island and Harbour 
Batnagiri 



Singapore Harbour 
Bajapur Biver 



Macao Beads . 
Mootapilly Bay 



Oie-hai-Oie Harbour 
Sonmeeanie Harbour 
Natuna Islands 
Palks' Strait . 



Croce Beads (west coast of Sumatra) 
West coast of India 



Lakadive Gh:oup 
Kattywar Coast 



Kyouk Phyou Harbour . 



Bushire Beads 



China Sea (Sheet I) 



Harbour of Hui-Ling-Shan 



3 
15 

17 

18 

18 

18 
18 
18 

18 
36 

43 

17 

9 
17 

18 
23 

23 

18 
18 

38 

7 
23 
34 

13 

35 

19 
17 

18 

41 

18 

42 

18 

10 

26 
17 

18 

17 

20 

18 



Cancelled. . Sheets torn and useless. 
Cancelled by the new charts issued by the 

Admiralty 
Cancelled by the new surveys. Six kept for 

reference. 
Cancelled by the new editions issued at the 

Admiralty. 

It 
Cancelled. Useless. Charts untouched for 
7t) years. 

Cancelled. Longitudes, compasses, A^., all 

wrong. Chartis untouched for 50 years. 
Cancelled by modem charts. Useless. 

Cancelled. East India Company's sketch 
chart published in 1819. 

Cancelled by Constable's and Stiffe's surveys. 
Cancelled by the various editions issued by 

the Admiralty since 1842. 
Cancelled by the new surveys and charts pub- 

Ushed by the Admiralty. 
Cancelled by the Admiralty edition of the 

same sheet. 
Cancelled by modem charts. 
Cancelled by chart of the roadstead issued 

by this Department. 
Cancelled. Sheets 64 years old. Sketohplan. 

} Cancelled by the various editions issued by 
the Admiralty since 1840. 
Cancelled by Admiralty chart of the harbour. 
Cancelled by Admiralty chart of the Straits. 

Sheets 58 years old. 
Cancelled. Lithographed charts superseded 

by Admiralty edition of the sheet. 
Cancelled. Admiralty edition of 1846. Useless. 
Cancelled by the Admiralty chart of Penang. 
Cancelled by new surveys. Charts eaten by 

cockroaches. 
Cancelled by the new chart of Singapore. 

Sheets eaten by cockroaches. 
Cancelled by the Admiralty edition of the 

sheet. Charts old and eaten by cock- 
roaches. 
Cancelled by Admiralty chart of the roads. 
Cancelled by Admiralty sSeets. Sheets un- 
touched for 40 years. 
Cancelled by Bullock's survey. These sheete 

were 60 years old. 
Cancelled by the edition issued by the Ad- 

miralty. 
Cancelled by the Admiralty chart of the 

islands. These sheets are 40 years old. 
Cancelled by the Admiralty chart. Longi- 

tudes in error and. compasses wrong. 
Cancelled by modem charts. Sheets 70 years 

old. 
Cancelled by later editions of Admiralty 

charts. These sheets were uncorrected for 

20 years. 
Cancelled. Old and worn out. 
Cancelled. Horsburgh's outline chart, super- 

seded by our new photozincographed sheets. 
Cancelled. Boss' survey, 1832. Corrected 

sheet issued by the Admiralty. 
Cancelled by modem Admiralty charts. 

These sheets were rotten, not touched for 

50 years. 
Cancelled. Long since superseded by the 

Admiralty charts. This edition is dated 

1821. 
Cancelled by Admiralty charts. Sheete worn 

out. 
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Title of Chart. 




Clarence's Straits (Gulf of Persia) . 



Channel from Linton t6 Boca Tigris 
China, East Coast • 



Chittagong to Arracan Biver . 
Arabian Sea and Indian Ocean 



Coast of Ava 



Coringa or Cooanada Bay 



Gulf of Kutch 



Portion of Graspar Straits 



Deoghnr Harbonr 



Hastinffs Harbonr 
Gnlf of Cambay 



Biver Hooghly (Calcutta to Saugor Point) 
South-east coast of Arabia 



Andaman Islands 



Coast of Africa 
Arracan Biver 



Coast of China (Sheet 2) 



Coast of Palawan 



Island and Harbour of Bahrein 



Hooghly Sands and Channels 
Carimata Passage . 
Demerara Biver 



China Sea (Sheet 1) 
Great Andaman 



Caloombyan Harbour 
Canton Biver (Sheet 3) . 



Straits of BaUj 



Cheduba Strait and Coast of Bamree 



Port Jackson 

Hainan, south-east coast . 

China Coast^ east of the Great Ladome 

China Sea (Sheet 7) . . . 
Coast of Arracan .... 



Quade Harbour, Persian Gulf 
China Sea (Sheet 4) 



19 

17 

18 

17 
16 

17 
16 
18 

18 

27 

25 

18 

32 
17 

28 

17 

45 
20 
18 
18 
8 

18 
16 

2 

14 

18 

5 

17 

12 

8 
17 

18 

7 
17 

17 

5 



BncABSs. 



Cancelled. Sheets in good condition, but 
fathom lines and magnetic variations, &c., 
all wrong. Sheet uncorrected for 50 years. 

Cancelled. Charts worn out 

Cancelled. Long since superseded by Admi- 
ralty charts (uncorrected for 31 years). 

Cancelled by Admiralty sheet. The details 
of the coast entirely wrong. 

Cancelled. Coast line all wrong. Sheets 
62 years old. 

Cancelled. The approaches to Bassein Biver 
all wrong. Sheets 52 years old. 

Cancelled by modem surveys. Six copies 
kept for reference. 

Cancelled. Middleton's outline survey pub- 
lished in 1823. Sheets torn and worn out. 

Cancelled. All wrong in detail. Sheet pub- 
lished merely for the purpose of shewing 
two or three tracks of vessels through. 

Cancelled. This is the same sheet as now 
issued by the Admiralty (uncorrected for 
30 years). 

Cancelled. Sheets worn out, 50 years old. 

Cancelled. Same sheet as now issued by the 
Admiralty. (Uncorrected for 34 years.) 

Cancelled by modem editions. Sheets un- 
corrected for 42 years. 

Cancelled. Now issued by the Admiralty in 
a revised form. 

Cancelled. Southern sheet of Lieutenant 
Blair's survey. Copies in office. Sheets 
very dilapidated. 

Cancelled long since by new editions issued 
at the Admiralty. 

Cancelled. This is an outline chart published 
in 1832. Cancelled by Admiralty sheet. 

Cancelled long since by new charts issued at 
the Admiral^. 

Cancelled by Batels surveys. Sheets worn 
out. 

Cancelled by Admiralty charts and our sur- 
veys. 

Cancelled by modem Surveys sheets 37 
years old. 

Cancelled by modem Admiralty charts. 
Sheets 58 years old. 

Cancelled by new surveys and charts issued 
by the Admiralty. 

Cancelled. Worm-eaten. 

Dalrymple's charts. Copies in 



Sheets obsolete, issued 60 years 



Cancelled'. 
Office. 

Cancelled, 
ago. 

Cancelled by the new editions published by 
the Admiralty. Sheets torn 

Cancelled by the charts issued by the Admi- 
ralty. These sheets are outline charts pub- 
lished 60 years ago. 

Cancelled by the Admiralty charts of the 
same part of the coast. 

Cancelled by the new Admiralty charts. 

Cancelled. Outline chart published in 1822. 
Sheets worn out. 

Cancelled. All wrong. Charts published 
1813. 

Cancelled. Very old and worm-eaten. 

Cancelled by the new editions published by 
the Admiralty. 

Cancelled by the edition issued by the Admi- 
ralty. Charts old, untouched for 50 years. 

Cancelled. Sheets useless, torn, and worm- 
eaten. 



£ 
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Title of Chart. 



Sonth coast of Gbina . • • • 

River Hooghly (Calcutta to Sanger Point) 

Andaman Islands . • . t * 

Bassein River . 
Malacca Strait 

Indian Ocean (north-west part) 
Persian Gulf . 

Gocbin Bar , '0 

Canton River . , 

North and north-west coast of Banka 

Sonth-east coast of Arabia 

Chagos Archipelago , . • 

Bombay Harbour .... 
Coringa Bay 

African Coast . • . • > 

Part of the coast of Arabia in he Persian 
Gulf . . . - 

Gillolo Passage .... 

Chookiang or Canton River . 1 
Bays near Cape Aden 

Southern side of the Persian Gulf , 



Copies. 



Remarks, 



Arabia (south-east coast) 
Port Louis (Mauritius) , 

Gulf of Masseera 
North-east coast of Arabia 
China Sea (Sheet 4) . . 

China Sea (Sheet 2) 

Gulf of Kutch. 

Kurrachee Harbour 

Passi^ies leading to the Lymoon 






Maldive Islands 
Coringa Bay . 



River Hooghly (Calcutta to Saugor Point) 

Coast of Sind and Kutch • • • 

West coast of Ceylon .... 
China Sea (Sheet 1) . . . . 
China Sea (Sheet 3) . . . . 
Gulf of Aden ,,.... 

Physical chart of Indian and Chinese seas 

for every month of the year 
China Sea (Sheet 2) . . . , 

China Sea (Sheet 3) « , * • 

Chittagong to Arracan River • • 



Cochin River 



18 

13 

12 

14 
18 

11 
18 

23 

18 

16 

17 

17 

14 
27 

26 

18 

18 

18 
17 

18 

6 
49 

1 
1 
1 

4 

% 

2 
17 

22 
10 

26 

8 

69 

7 

24 

24 

200 

26 

6 

19 

22 



Cancelled. Outline map published 70 years 

ago. An wrong. 
Cancelled by new editions published since 

1839. 
Cancelled. Sheets worn out. Copies in 

Office. 
Cancelled by new charts of the river. 
Cancelled by the charts published by the 

Admiralty. 
Cancelled by the new Admiralty charts. 
Cancelled by Constable's and Stiff's new 

charts. 
Cancelled by the Admiralty plan of Cochin 

Copies in Office. 
Cancelled by the Admiraliy chart. These 

sheets are 60 years old. 
Cancelled. Outline published in 1819. 

Sheets old and worn out. 
Cancelled. Compasses and longitudes all 

wrong. 
Cancelled by the Admiralty charts. Sheets 

were 40 years old. 
Cancelled. Sheets torn and useless. 
Cancelled by new surveys by Hammond. Copies 

of this old sheet in omce. 
Cancelled by new editions published by Ad^ 
miralty. 

Cancelled. Old outline charts published 50 

years ago by the East India Company. 
Cancelled by modem charts. Blakely's sketch 

chart pubHshed 55 years ago. Useless. 
Cancelled by Admiralty charts now published- 
Cancelled by the edition now published by the 

Admiralty. 
Cancelled by Constable's and Stiffe's surveys. 

Charts torn and useless. 
Cancelled. Charts worm-eaten. 
Cancelled. Admiraliy edition of 1831* Super- 

seded by later issue. 
Cancelled. Tom and useless. 

Ditto ditto. 
Cancelled by new edition published by Ad- 
miralty. 
Cancelled by new edition published by Ad- 
miralty. 
Cancelled* Old edition superseded by new 

issue. 
Cancelled. All wrong. 
Cancelled. Outline chart published by East 

India Company in 1830. 
Kept ; useful* 
Cancelled by new surveys. This is Fell's chart. 

Two copies kept for reference. 
Cancelled by Admiralty editions published 

sinee 1839. 
Cancelled by Admiraliy edition of the same 

part. 
Cancelled by Admiralty charts^ 
Ditto. 
Ditto. 
Cancelled. Longitudes and compasses wrong. 

Charts uncorrected for 30 years. 
Twelve sets kept for reference, remainder 

cancelled. 
Cancelled by Admiralty n^w edition. Shoals^ 

A;c., all wrong. 
Cancelled by Admiralty new edition. Shoals, 

4&C., all wrong. 
Cancelled. 1/Vom out^ and details of coast all 

wrong. 
Cancelled by the new Admiraliy chart. 

Taylor's survey in 1858. Two copies kept 

for reference. 
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Title of Chart. 



North-east coast of Arabia 
Gulf of Aden t . i 

GulfofKutch 

Coast of Arracan . • • 

Karraclii Harbour 

West coast of India (Sheet 6) • 

Islands west of Socotra , 

Gulf of Aden • • . t 
Lakadive Islands * . « 
Coringa Bay .... 
Maldiye Islands, one sheet , 
West coast of Ceylon . , 
North-east coast of Africa 
Chittagong to Arracan Biyer • 
Coast of Arracan 
Coasts of Sind and Kutch 

Hooghly Eiver (Calcutta to 

Point) t • t • 

Gulf of Aden . • t 

West Coast of India 

North-east coast of Arabia , 

China Coast (Sheet 4) . 

Karrachi Harbour . 
China Coast (Sheet 1) . 



Saugor 






Gulf of Aden 



West coast of Ceylon 

Physical chart of Indian and China Seas 
China Sea (Sheet 4) , ', 

Gulf of Aden • , • , . 
Gulf of Kutch .... 



China Sea (Sheet 6) 
China Sea (Sheet 3) 
Coast of Eattywar , 



Arafura Sea 



Battnah or Burka Coast . 
Grand Port, Mauritius • 
Cape Agnlhas , 



North part of (he Bay of Bengal . 

Coast of Arabia f i • . 

Africa (Sheet 5) • , . , 

Sands and channela in the Hooghly 

Ambong Bay . . . , 

Cochin ChiDA (Sheet 1) . . , 

Cochin China (Sheet 2) . 

Coast of Kattywar , , • • 

tiabuan Island • . • . 

East coast of Arabia , 

East coast of China . . . 



Copiet. 



20 
29 

18 

17 

1 
1 



1 
4 
1 
2 
3 
2 
3 
3 
30 



1 

4 
5 
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Remarks. 



Cancelled. Sheets worn out. 

Cancelled. Longitudes and compasses in 

error. Sheets uncorrected for 25 years. 
Cancelled, old edition. Coast to north-west 

all wrong; compasses in error, &c. 
Cancelled by the Admiralty edition of the 

sheet. 
Cancelled. All wrong. 

Cancelled. Not corrected for new rocks, 

4c., at Vingorla (old). 
Cancelled. Old edition published by East 

India Company. 
Cancelled. Not corrected for 25 years. 
Old and worn out. 

Ditto. 
One cancelled, worn out ; the other g^ood kept, 
Cancelled by Admiralty chart. 
Good. Can be issued. 
Cancelled by new edition of Admiralty charts. 

Ditto ditto. 

Cancelled. Old East India Company's edi* 

tion. Not corrected for 25 years. 
Cancelled by new chart published by the 

Admiralty. 
Old and worn out. 

Ditto. 
Old East India Company's edition. Cancell- 
ed by Admiralty charts. 
Cancelled by the new edition published at the 

Admiralty. 
Cancelled by new editions, the bar all wrongs 
Cancelled by the new edition issued at the 

Admiralty. 
Cancelled. Old East India Company's pub- 
lication. Not corrected for 26 years. 
Cancelled. Old East India Company's chart. 

Uncorrected for 30 years. 
Good. Useful for reference. 
Cancelled by new edition published by the 

Admiralty. 
Cancelled. Old and worn out. 
Cancelled by the corrected edition published 

by the Admiralty. 
Tom and useless. 

Ditto. 
Copy of original survey by Whitelock, I, N., 

1833. One copy retained for reference; the 

others were torn and useless. 
Cancelled by the new editions of the Admir'* 

alty charts. 
Sheets decayed. Not touched for 47 years. 
Cancelled. Old and worm-eaten. 
Cancelled. Old edition of 1839. Superseded 

by new Admiralty charts. 
Lloyd's survey (old lithograph), 1840. One 

copy kept for reference, the others destroyed, 
Tom and worn out. 

Worm-eaten. Old edition long since cancell- 
ed by the Admiralty charts. 
Old edition. Sheet worn out and soundings 

all wrong. 
Cancelled, Tom and useless. 
Cancelled by new Admirally charts, 80 years 

old. 
CaneeUed. Long since superseded by Admir* 

alty charts. 
Cancelled. Ethersey's survey, 1836 (only 

western portions of the sheet). 
Cancelled. The Ist edition qf the Admiralty 

chart. Uncorrected for 30 years. 
Cancelled. Fifty years old. 
Cancelled. Bloclajid's sketch in 1827. Long 

since cancelled by the Admiralty surveys. 
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Title of Chtrt 



Api Point to Biver Sarawak . 

China, Hong-Kong 

Harlem's Bay and part of Chinese Coast . 

Battnah or Bnrka Coast .... 

Din Harbonr 

China Sea (Sheet !)•-•• 
Sketches of Ports, Arafnra Sea 
Ilchester's Shoal . • • • • 
Cape of Good Hope .... 

Amphitrite Islands 

Bate Harbour, Kntch Qnlf 

Maldive Islands 

Plan of the Appo Shoal . . . . 

Anjenwil Harbour . . • . • 

Amoy Harbour 

China Sea (Plan of the soundings) . 

Labuan Island 

West coast of Ceylon . . . . 
Bass' Strait 

Ava Coast (Calventuras to Diamond 

Island) 

Malay Peninsula 

Ceylon, west coast 

Chookiang, or Canton Biyer . 



Coast of Ava (-Sheet 2) 



Chittagong Biver 



Chagos Archipelago 

Grulf of Masseera .... 
Coromandel Coa8t(from Point Calimere to 
Cape Comorin) 



Adelaide Port and Holdfast Bay 



Peninsula of Korea .... 
Index to the charts (Coast of China) 
Coast of Ava (Sheet H) 
Cochin Harbonr and Beads 



Ki San Sen Harbour 
Anchorage of SI Eatiff . 

China Sea (Sheet 3) 

China Sea .... 

North-east coast of Australia . 



China Sea (Sheet 5) 



Arafura Sea . 
Kyouk Phyou Harbour 
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18 

17 

26 
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17 
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18 

29 

20 
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17 
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15 
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17 
34 

18 
34 

18 

37 
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10 



18 
18 

6 

15 

7 
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7 
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Cancelled. The Admiralty 1st edition. 

Untouched for 31 years. 
Cancelled. Uncorrected for 35 years. 
Cancelled. Boss' sketch in 1812, superseded 

by Admiral^ surveys. 
Cancelled. Useless. Uncorrected for 47 

years. 
Cancelled by plan of Din Harbour on Ad- 
miralty chart 2736. 
Cancelled. Worm-eaten, 40 years old. 
Cancelled. Worm-eaten, 35 years old. 
Cancelled. Sketch by Boss in 1819. Useless. 
Cancelled by new Admiralty plans. Sheets 

50 years old. 
Cancelled. Old copies of Boss' charts pub- 

Ushed in 1808. 
Cancelled. Jones' sketch, 1833, superseded 

by Taylor's survey. Two copies kept for 

reference. 
Good. May be used. 
Cancelled by new Admiralty charts. This 

is Boss' work in 1816. 
Cancelled. East India Company's edition. 

Fifty years old. Worn out 
Cancelled by new Admiralty sheets. Charts 

uncorrected for 30 years. 
Cancelled. Fifty-four years old. 
Cancelled by new Admiralty charts. 
Cancelled by Admiralty charts. 
Cancelled by Admiralty new charts of the 

Strait. Sheets worn out. 
Cancelled by the AdmiraJiy edition of this 

sheet. 
Cancelled. Horsburgh's edition of 1813 long 

since cancelled by Admiralty charts. 
Cancelled by AdnuraJty charts. 
Cancelled. This is the Admiralty 1st edi- 
tion issued 31 years ago. Uncorrected for 

new surveys. 
Cancelled by the Admiralty edition of this 

sheet. 
Cancelled. Lloyd's original chart superseded 

by new surveys of Pearson and Hammond. 

Two copies kept for reference. 
Cancelled- by new edition published at the 

Admiralty (40 years old). 

Ditto ditto. 

Not destroyed. M.S. map of coast issued 

from the Surveyor General's Office and 

signed by Montgomerie in 1829. 
Cancelled. Admiralty Ist edition superseded 

by later charts. 
Ditto. 
Cancelled. All wrong. 
Cancelled by Admiralty edition. 
Cancelled by Admiralty plan No. 65. It 

shews Moresby's survey in 1835. Two 

copies have been kept for reference. 
Cancelled. Upwards of 60 years old. 
Cancelled. Horsburgh's chart 50 years old. 

Sheets worn out. 
Cancelled by Admiralty new edition. 
Cancelled by Admiralty new editions. 
Cancelled by the Admiralty charts. This is 

King's survey of 1819, and the sheets have 

been uncorrected for 53 years. 
Cancelled by Admiralty new edition of the 

sheet. 
Cancelled, Worm-eaten, 41 years old. 
Cancelled by the Admiralty chart No. 831. 

Sheets eaten by cockroaches. 
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ntle of Chart. 




Kooria Mooria Bay and Island 

Gaspar and Clement's Straits . 

Coromandel Coast from Pnlicat to Arma- 
gaon Hill ... . . , 

Portion of Bombay Harbour 

Straits of Dnrian . . . . 



Killon Harbour and Meropes Bay, Formosa 



Bassein River ...... 

China Sea (Sheet 8) . . . . 

Dumrah River ..... 

East coast of China, Gulf of Pechili, &c. 

Ceylon, west coast 

Part of the Mergui Archipelago 

Cochin River . . . . . 

Arroa Island (Straits of Malacca) . 

South coast of China . . . . 

Ceylon, west coast 

Korth-east coast of Africa, neighbourhood 
of Cape Guardafui 



20 
18 

15 
16 

18 

17 

11 

8 

5 

19 

17 

6 

10 
19 
18 
49 
33 



Rbhabks. 



Cancelled by Admiralty edition of this chart. 

Sheets ragged and useless. 
Cancelled W the Admiralty charts of this 

Strait. These sheets were published 60 years 

ago and not touched since. 
Cancelled. Horsburgh's chart issued in 1822 

and not since corrected. 
Cancelled. Cogan and Peter's survey, 1829 

Two copies kept for referenbe. 
Cancelled by the new editions published at 

the Admiralty. Charts untouched for 

56 years. 
Cancelled. This is a sketch published 

53 years ago, long since cancelled by new 

surveys. 
Cancelled by the new editions issued at the 

Admiralty. 
Cancelled. (Admiralty edition of 1849.) 
Kept. Useful for reference. 
Cancelled by the new sheet issued at the 

Admiralty. 
Cancelled by Admiralty charts. 
Cancelled. This is the first edition of the 

East India Company's chart, and untouch 

ed for 48 years. 
Cancelled by the new edition published at 

the Admiralty. 
Cancelled by Admiralty sheets. These charts 

have been untouched for 58 years. 
Cancelled by new surveys and charts issued 

at the Admiralty. 
Cancelled. Superseded by the chart publish- 
ed at the Admiralty, Na 813. 
Eighteen good copies kept for reference* 
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APPENDIX K 

Memorandum an tie reefs and dangers southward of Kundari Island^ and tke necessity for 
better marking those dangers by night, by Navigating Libutxnamt F. W. Jarbad^ £. If., 
Deputy Superintendent of Marine Surveys. 

The daDgeroaa reefs wbioh lie at a considerable distance from the shore off Alibag 
together with the still greater danger to navigation^ the " Chaul Kada '' Beef have lately been 
very carefolly surveyed^ and the coast between Kundari Island and Chaul charted by the 
officers of the Marine Survey Department. 

Previous to the erection of Kundari Lights these very dangerous reefis were scenes of many 
a wreck, and between July 1864 and August 1866 (two vears) no less than seven ships were ' 
wrecked between Kundari Island and the '' Chaul Kadu ' Beef. Since the light was lit (now 
12 years), three vessels onl^ have been wrecked in this locality, thus fully proving the great 
utility of this light to manners making for the port of Bombay. 

That there should^ however, have been even three vessels wrecked so close to the light since 
it has been exhibited would point to the necessity for considering as to whether every possible 
means have been taken to guard against disaster and guide vessels clear of these dangerous 
reefs. 

A glance at the new survey of the coast in the vicinity will at once show that th» has 
not been done, for it will be observed that the light on Kundari Island is a fixed white light, 
which illuminates 225** of the horizon, between the bearings of N.-N.-W.-i-W. and S. by 
W.-j-W. (bearings from seaward). Thus the bright white light, which should be a guide to 
clear all dangers, shows over the whole of these reefs, and it also shows northward over another 
danger, vie., the *' ThuU Shoal." 

Now Kundari Light is the landfall light of the Port of Bombay, and while the bright 
white light is seen when standing towards the coast, it should be known that vessels are clear 
of danger. This, it will be seen, is not, however, the case at present. 

To more effectually guard against wrecks occurring in this very dangerous locality, a red 
ray of light should be shown over the reefs and for some distance seaward of themi A vessel 
then on approaching too near these reefs by night, would be warned of her proximity to dan- 
ger by the sudden changing of Kundari Light from white to red. The imminence of the peril I 
thus being made clear, the necessity for immediately hauling off shore to sight the white light j 
again would be unmistakeable. 

In 1867, that is, before the light had been lit, the Trinity House (the most competent 
authority on the subject of lights) advocated the above, and proposed to throw a red ray over 
the ThuU Shoal and reefs south of the island. The Trinity Board^s proposition was as follows : — 
'^ Should show red (Kundari Light) to the northward between the bearings of N.*^-W. and 
N.-i-E. (bearings from the light) covering the Thull Shoal, and to the southward from 
S.-|-E. eastward, covering the Chaul Kadu Beef 

I am not aware of the reasons which decided the Harbour and Pilotage Board on not 
carrying out the above good suggestion, but not very long ago, I believe, when it was again 
urged by Mr. T. Ormiston, C.E., I find that it was principally opposed by a former Deputy 
Conservator (Mr. Searle) on the grounds that a bearing of the light and the soundings are 
sufficient to guide vessels clear of danger. 

It is difficult to believe that an educated nautical man would give such an opinion were 
it not understood that the Deputy Conservator had no special knowledge of such matters, 
whereas the Trinity Board and Mr. Ormiston may be considered experts ; and it appears a pity 
that the opinion of the Deputy Conservator was allowed to overrule that of more competent 
authorities. The grounds advanced by the then Deputy Conservator for throwing over the 
proposition are quite untenable, for, in the first instance, the compass with which the bearing 
is taken may be defective ; the chart also may be incorrect (and at the time the chart published 
by the Admiralty was terribly so, for until within the last year the Chaul Kadu Bock on which 
the beacon is built and the Alib&g outer reef did not appear thereon), and without a correct 
chart to which to refer, the position of the ship cannot be ascertained by taking soundings. 
Strong tides, too, soon set a vessel into danger, and that imperceptibly, and therefore such 
means (taking a bearing and sounding) cannot be considered to be all that are required to 
ensure the safety of a ship; and if, indeed, such were the case, why are all the dangerous rocks 
and shoals in the vicinity of the large lights on the British and other sea-boards so marked by 
colored rays (red) thrown over them ? 

The time is now very opportune for making this addition to the safe navigation of the 
approach to Bombay, as the coast has been thoroughly surveyed and the positions of the dan- 
gers accurately determined, ^'his shows that the Trinity House proposition requires slight 
modification in consequence of their not having had an accurate chart to refer to when con- 
sidering the bearings between which they proposed to show a red light, so that instead of 
showing the red ray from S.-f-£. (bearing from light) eastward, it would now appear better 
to show it from south, eastward over the reefs. I 

I believe the cost of inserting the red shade would be very small ; Mr. Ormiston, I think, 
said about Bs. 500. 

Captain Morland, the present Deputy Conservator of the Port, folly concurs in the desir- 
ability of carrying out this proposition and I also notice that the late Captain Henry, the 
able and experienced Superintendent of the Peninsula and Oriental Company; was also strongly 
ia favor cf it. 
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AFPEin)IX F. 

A description of iome new Species of Rydroid Zoophytee from the Indian Cdasts and Seas, hg 
SuBQEON J. Aemstbong, Medical Officer and Naturalist, Marine Survey Department. 

(With Plates IX, X, XI, XII.) 

With the exception of a single species all the following hydroids are calyptoblastic. The 
one exception is Bndendrium ramoeum, which is a typical gymnoblastic zoophyte, and is especi- 
ally remarkable in having the gonophores borne not upon a true blastostyle but upon atrophied 
hydranths from which the tentacles have disappeared. 

Lafosa blongata (nov. spec.) 
(Plate IX.) 

Zoopiyte.'^VlvairMkef g^regarions, dark-brown. 

TrcpAoeomc^-^tems erect, simple, straight or slightly curved, 1 to 2^ inches high, pinnate, 
with 8 or 4 transverse annular markings immediately above the origin of each pinna, and 
rooted by a creeping tubular stelon. The piunss are alternate, and each carries on its upper 
surface a monoserial row of hydrothecse, they are transversely annulated, both at their origns 
from the stem and immediately above the origin of each calyde. The hydrothecse are free, 
elongated and tubular, annulated at their origins, and with the margin of the mouth even. 

Gonosome. — Unknown. 

Habitat —-Rocks between high and low water at Pigeon Island, and Konkan coast on the 
west coast of India, and at Diamond Island off the Pegu Coast in Burmah. 

This very interesting form is certainly a campanularian, while its long tubular hydrothecse 
would indicate Lafoea as ite proper genus, a genus, however, not very well defined. I have 
lately had several opportunities of examining this zoophyte in a living condition; the polypites 
are supported on long attenuated peduncles, and have both disc and tentedes completely extrud- 
ed from the hydrothecse, inte the cavities of which they are only partially retractile. Although 
apparently tolerably extended in its distribution, it is very far from being abundant anywhere. 
It seems to thrive best in those localities most exposed to heavy seas and the influence of the 
South- West Monsoon. This species and another belonging to the genus Tkimaria are the only 
representatives of the Hydroid family I have met with during two seasons spent upon the coast 
of the Ratnfigiri and Alfb£g CoUectorates. 

Halioobnabia sbtosa (nov. spec.) 
(PUte X.) 

Zoophyte. ^^^WS, erect, solitery, and of a dark-brown colour. 

Trophosome, — Stem bipinnate, more or less irregularly and numerously branched, varying 
in height from one to five inches, rooted by an entengled mass of short fibrous filaments, and 
carrying closely set primary pinn». The main stem is made up of a fasciculus of three tubes, 
from the central one of which an alternate series of hydrotheca-bearing pinned arises, but the 
stems of the secondary pinnsB, which are formed of a fasciculus of two tubes, are destitute of 
hydrothecse, but carry along their entire length an alternate series of ultimate hydrotheca- 
bearing pinnse. The ultimate pinnse are thus borne not only on the primary pinnse but also on 
the stem ; they are closely set, alternate, of nearly equal length, and divided by joints into a 
series of intemodes, each of which gives origin to a calyde with its nematophores. The hydro- 
thecsB are deep, flask-shaped, deeply concave in front below the lip, and correspondingly convex 
behind; the aperture is wide, and has the margin provided with two large lateral teeth, and 
two smaller ones posteriorly. The nematophores are three in number, two lateral, which are 
short, blunt, divergent, and projecting slightly beyond the margin of the hydrotheca ; and one 
mesial, which is remarkable as being provided with a lateral as well as terminal orifice, it is 
adnate to the base and lower third of the calycle, being free only at its extremity which projects 
borizontelly outwards from the hydrotheca. 

Oonosome--Con^\B{& of a number of lozeng^e-shaped bodies filled with dark granular matter, 
and pointed at their free extremities ; they arise on each side of the primary pinnss in the 
intervals between the ultimate pinnsB. 

Habitat.^OB. Cape Negrais in 80 fathoms. At Cheduba Island in from 8 to 10 fathoms ; 
off the Terrible Islands in 25 fathoms, and off Cape Comorin in 40 fathoms. 

This beautiful species is closely allied to Halicornaria bipinnata of Allman. It has a very 
wide distribution, being found at intervals all along the Arrakan and Pegu coasts, as well as 
off the south coast of India. On several specimens which I examined, I found the main stem 
provided with two parallel rows of pellucid dote, the nature of which I have hitherto been 
unable to. determine ; they are, however, most probably the optical expression of cauline nema* 
tophores. It is also remarkable in having the mesial hydrothecal nematophore provided with 
a lateral orifice as in ff. saecaria (Linn. Soc. Journ., Vol. Xll.) This species appears to afford a 
iavourite anchoring ground for a small bivalve belonging to the genus ** Fexillum ;'* most of the 
specimens dredged up by me were covered with this species firmly adherent by their byssi and 
in different stages of dovelopmeut. 
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Halicobnaria pluhosa (nov. spec.) 

(Plate XI.) 

Zoophyte.^FesitheTj, gregarious. 

TropAosome, — Stems one to two inches in height^ fascicled towards the base^ of a dark 
brown colour^ straight or gently curved^ minutely pinnate and rooted by a creeping filiform 
stolon. The pinnse arise alternately by jointed processes from the anterior surface of the stem ; 
they are divided by more or less complete joints into a series of short internodes, each of which 
carries a calycle with its nematophores. The hydrothecee are unilateral and borne on the 
upper surface of the pinnsB and sessile ; they are cup-shaped and have a large and patulous 
orifice^ the margin of which is deeply denticulated, and is especially characterized by the pos- 
session of a single long mesial tooth immediately behind and projecting above the anterior 
nematophore. The intrathecal ridge passes backwards from the anterior nematophore across 
the lower fifth of the calycle and is prolonged into the wall of the pinna. The nemato- 
phores are only developed in connection with the hydrothecsB^ they are three in number, 
two lateral and one mesial or anterior ; the ' lateral are short, tubular, free and projecting ; 
the mesial is long, adnate throughout its entire length, except at its immediate extremity, 
where it is free and slightly projecting. 

Oonoiome. — The gonothecse arise singly from the posterior aspect of the stem near its 
base, they are bell-shaped and have a circular even and somewhat everted margin ; the older 
ones present a more or less annulated or ribbed appearance. 

Habitat. — ^In S5 to 40 fathoms off Cape Comorin, south coast of India, and in from 
10 to 16 fathoms off Cheduba Island, coast of Arrakan. 

Dbskosctphus humilis (nov. spec.) 

(Plate IX.) 

Tropho9ome. — Stems gregarious, not exceeding a quarter of an inch in height, straight, 
simple, erect, divided by joints into a series of short internodes, each of which carries a pair 
of calycles, and rooted by a creeping stolon. The hydrothecs are biserial, opposite, urceolate, 
the upper half free and tubular, the lower half adnate and sacciform ; the aperture is directed 
upwards and outwards, and has the margin marked by several deep denticulations. 

Oonosome.-^ThQ gonothecae are broadly tubular or slightly pyriform and with a simple 
margin ; they are opposite, and arise by short pedicles on each side in the intervals between 
the calycles with which they consequently alternate. 

Babitat.^^vixit George^s Island on the west coast of India, attached to sea-weed between 
high and low water marks. This species is evidently referrible to the genus DesmoscypAus of 
AUman. (Linn. Soc. Journal, Vol. XII.) Although many gonangia possess clearly defined 
peduncles, yet at first sight some often appear to be sessile. This differencei however, is 
only apparent, for a closer examination shows that they are all pedunculated. 

Sbbtulasxlla &I60SA (uov. spec.) 
(PUte X.) 

TrcpAoiome. — St«ms slender, arising at short intervals from a creeping filiform stolon, 
unbranched, zig-gag, and divided by constrictions immediately above each calycle into a 
series of rather lengthened internodes each of which supports only one hydrotheca. The 
hydrothecsB are biserial and alternate, they are broadly tubular, but wider at the base, where 
alone they are adnate, being narrower at the orifice, which is square, and has the margin pro- 
duced into four nearly equidistant teeth, they are all more or less deeply annulated or spirally 
ribbed. 

G(mMO«*tf.— Unknown. 

Habitat — Off Cape Comorin in 40 fathoms, and off the Arrakan Coast in from 10 to 
15 fathoms. 

This hydroid bears a very close resemblance to 8. tenella of Alders, but differs from it 
in the stem not being twisted at the joints and in the spiral ribbing of the hydrotheecB. 

Thihabia oompbbssa (nov. spec.) 
(Pkte XII.) 

Tropkosome. — Stems sparingly clustered, about an inch and a half in height, unfascicled, 
erect, more or less decidedly zig-zag, rooted by a creeping tubular stolon, and giving origin 
to a limited number of pinnse. The pinnse are alternate, few in number, and arise at regular 
intervals from the main stem, of which they are for a short part of the commencement of 
their course mere diverticula, being identical with it in structure, destitute of hydrothecsB, and 
with two annular eonstrictiona marking the origin of each. The terminal nine-tenths of 
its length is made up of an aggregation of closely packed subaltemate hydrothecsB, which are 
continued to its termination. Very often, however, the pinna is composed of a linear series of 
two or sometimes of three of the simple forms above described. The lower half of the hydro- 
theca is broadly tubular and adnate, the upper half is narrower, free and projecting horizon- 
tally outwards, the aperture is oblique with the lower margin prolonged into a sharp tooth. 

€hnos(me. — Unknown. 

Habitat-^HiXiTemely abundant on the rocks between high and low water at Diamond 
Island, as well as amongst the laterite rooks on the Konkan Coast. I have also dredged it 
in 40 fathoms of water off Cape Comorin. 
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Aktennella allmanki (nov. spec.) 

(Plate XII.) 

Trofhoiami.-^StemB sparingly clustered^ very slender^ gently carved from base to apex, 
rooted by slender filiform stolon, and attaining a height of about half an inch ; they are 
divided by long^ obliqae partitions into a series of internodes, each of which carries an hydro- 
theca and four nematophores. The hydrothecsa are campanulate with large patalous orifices 
and perfectly even slightly everted margins. The nematophores are foar in namber on each 
segment of the stem, two lateral, one inferior and one saperior. The lateral nematophores are 

S[aite free, long, narrow, and trumpet-shaped with a circular aperture and everted margin, 
rom which they gpradually taper down to extremely fine points, which are attached, one on 
each side, to lateral processes of the stem, by a joint which allows the slightest motion of 
the water to communicate free vibratory oscillations to the nematophore. The inferior nema- 
tophore is free, tubular, much shorter than the lateral, and arising from a tumescent promi- 
nence on the st^n, slightly below the base of the calyde, is directed upwards towards its 
anterior aspect. The superior nematophore is somewhat smaller, but in form and direction 
corresponds precisely with the inferior, it arises on a level with the upper margin of the caly- 
ele from the stem, which is here quite even and presents no enlargement similar to that which 
marks the origin of the lower nematophore. 
0<7fio«Mi^.— Unknown. 

JTaitto^.— Off Cape Comorin in 60 fathoms, and off the coast of Chednba Island in 8 to 
10 fathoms. 

Endendbiitm bamosxju (nov. spec.) 

(Plate XII.) 

2V^j94(}«0m«.— Tree-like, stem much and irregularly branched, attaining a height of S| or 
4 inches, fascicular and rooted by an entangled mass of short fibrous filaments, the brauchlets 
are more or less dichotomously arranged and are all annulated at their origins. 

Oonoiome.^^QonopkoTe^ consisting of clusters of spherical bodies, filled with a granular 
substance. They appear not to be borne on true blastostyles, but on the bodies of atrophied 
bydrantbs {rom whieh the tentacles have disi^peared. 

Habitat. — In 40 fathoms off Cape Comonn, and very sparingly^ in from 10 to 70 fathoms, 
along the coast of Arrakan. 



APFElTDIXCh. 

Lid of Charts, ^c, issued at the Marine Survey Department, from April 1875, the date an 

wiiei work was commenced at head-quarters, to 30th September 1879. 

INDIAN OCEAJ!^. 
Oi&oe 
No. of Charts. 

11. Indian Ocean, Corves of equal magnetic variation for 1877. By B. C. Carrington, 

PERSIAN GULF. 

810. Bahrein Harbour Approaches. By M. Chapman, late i.n., 1874, 2 sheets. 

INDIA, WEST COAST. 

15. Kurrachee to Yingorla. Compiled from the latest Government Surveys, by R. C. 
Carrington, F.E.A.S., 1876. 
' 15a. Yingorla to Cape Comorin. Compiled from the latest GK)vemment Surveys, by 
B. C. Carrington, F.]t.A.Sv 1876. 
25. Port of Seraia. By Commander A. D. Taylor, i.n., 1879. (Inproffress.) 
1217. Cutch Mandvi. By Commander A. D. Taylor, i.n., corrected to 1879. 
27. YerAwal Koads. By Lieutenants Constable and Stiffe, i.k., 185S, corrected to 1878. 
67. Bombay Harbour, showing the outer fishing-stakes. By Commander A. D. Taylor, 
I.K., May 1877. 

1231. Kundari Island to Chaul. By Navigating Liautaiant F. W. Jarrad, E.N., 1879. 

(Inproffress). 

1232. Chaul and entrance to Kondalika. By Navigating Lieutenant F. W. Jarrad, b.k., 

1879. {In proffress.) 
39. Sketch of the entrance to Bajpnr Biver. By Navigating Lieutenant W. P. 
Haynes, s.n., 1876. 
12SS. Jaygad (Jyghur) and entrance to Shastri River. By Navigating lieutenant F. W. 

Jarrad, &.N., 1879. (Inpro^fress), 
1234. Dabhol and entrance to Washishti Biver. By Navigating Lieutenant F. W. Jarrad, 

B.N., 1879. {In progress,) 
1190. Batnagiri, including Mirya and Kalbodavie Bays. By Navigating Lieutenant 

F. W. Jarrad, r.n., ¥.k.a.s., 1878. 
1191« Bajapur Bay and Viziadurg with adjacent coast. By Navigating Lieutenant 
F. W. Jarrad, r.n., y.R.A.s., 1878. 
43. Goa and Marmagao Roadsteads. By Commander A. D. Taylor, i^., 1877. * 
1176. Narakel Anchorage. Compiled from the latest Oovernment Surveys, 1378. 
851. Quilon Roads. Lieutenant A. D. Taylor, i.n., 1858. 
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61. Iiakadivh Group*— Cherbaniani Reef^ Chitlac and Kiltan Islands. Lieutenants 

Selby and Taylor, i,n., 1848. 
53, Byramgore Bee£ or Chereapani, and Angria Bank, Lieutenants Selby and Taylor, 

I.N., 1848. 
81. Kolachel Roadstead^ with plan of Enciam Bocks* Surveyed by M. Chapman, i.k,, 

1875, 

EAST COAST OF INDIA. BAY OF BENGAL, CEYLON, Ac. 

156, Cape Comorin to Coconada, including the Island of Ceylon, Compiled from the 

latest Government Surveys, by R. C. Carrington, f.r.a.8., 1876. 
1218. Tuticorin Roadstead and Harbour. Surveyed by M. Chapman, i. K., 187d. 
93. Approaches to Jafnapatam. Compiled from the latest Government Surveys, 1878. 
95. Faumben Pass. Surveyed by M. Chapman, i.n«, 1878. 
1184, Approaches to Faumben Fass. Surveyed by M. Chapman, i.n., 1878, 

Cape Comorin to Cape Calimere, Compiled from various authorities, (In pro^resi,) 
1235, Mullaittivu or Moeletivoe, By J. Donnan, 1879. {In progress,) 
1175, Colombo Harbour and its Approaches, Compiled from the lat^t Government Sur« 
veys, 1878. 

1171, Approaches to Point de Galle Harbour, Ceylon, By T, H, Twynam and Com- 

mander A, D, Taylor, 1877, 
103a, Bay of Bengal, Western Sheet, Compiled from the latest Government Surveys, by 

R. C. Carrington, f.b.a.8., 1878. 
1033. Bay of Bengal, Eastern Sheet, Compiled from the latest Government Surveys, by 

B, C. Carrington, p.r.a.s., 1879. 
104. Coromadd Coast. Sheet No. 2, from latitude 15** to 16^ 30' N, 
104. Sheet No. 8, from latitude 18** to 15^ N. 

104. Sheet No. 4. Lieutenant M. A. Sweny, i.n., 1859-60. 

105. Madras Roadstead. Surveyed by Navigating Lieutenant F. W, Jarrad^ s.n., f.r.a,s.^ 

1876. 

1172. Orissa Coast, Narsapur Point to Palmyras Point, adapted to the latest determinations 

of the G. T. S., and observations by Commander A. D, Taylor, i.n. Compiled 

by R, C. Carrington, T.R.A.S., corrected to 1878, 
15(7, Coconada to Bassein River, Compiled from the latest Government Surveys, by 

R. C, Carrington, f.e.a s., 1876. 
lis. Coringa or Coconada Bay, showing the Northern Gh)davery mouths. By Navigating 

Lieutenant G, C. Hammond, b.n., 1875, 
109. False Point Anchorage, By H. A. Harris, 1875. 
1165. False Point Anchorage. By Navigating Lieutenant G. C. Hammond, b.n., 1876. 
117. Hooghly River-— Luff Point to Anchoring Creek, showing the James and Mary 

Shoals and Entrance to the Roopnandn River. By Navigating Lieutenant 

Coghlan, &.N., 1875. 
115, False Point to Mutlah River, showing the Approaches to Sandheads, From the latest 

Government Surveys. Compiled by R, C. Carrington, F.&.A.S., corrected 

to 1878. (2nd Edition.) 
115a, Mutlah River to the Chittagong Coast, Compiled from the latest Government Sur^ 

veys, 1879. 
126. Chittagong or Komafuli River, Surveyed by Lieutenant G, C. Hammond, b.n., 

1876, 

COAST OF BURMA, &c. 

. 

15i. Bassein River to Pulo Penang, including the Andaman and Nicobar Islands. Com- 
piled from the latest Government Surveys, by R. C. Carrington, F.&.A.S., 1876, 

134. Goronge Island to White Point, including the Gulf of Martaban, Compiled from 
the latest Government Surveys, by B. C, Carrington, f.b,a.8., corrected to 
1878. ^ ' 

137, Preparis North Channel and Entrance to Bassein River, By Commander A. D. 
Taybr x.n., and latest Government Charts, Compiled by B, C. Carrington, 
V.B.A.S., 1879. 

143, Rangoon River Approaches, Surveyed by Navigating Lieutenant P, W. Jarrad, 

B.N., F.R.A.S., 1876. 

145, Entrance to Salween (Maulmain) Biver, Surveyed by Navigating Lieutenant 

F. W. Jarrad, B.N., f.b.a.s., 1877. 
151, Coast of Tenasserin — Tavoy River. From a Sketch by Lieutenant R. Moresby, with 

corrections and additions, by Commander A. D, Taylor, i.n., 1876. 

SLiM, MALAY PENINSULA, WEST COAST. 

1173. Hayes Island to the Pilgrims, Surveyed by Commander A, deRichelieu, Siamese 
Navy, 1877. 
159. Kopah Inlet, from a Sketch by Commander A. D. Taylor, i.n,, 1876. 
1164. Salang Island (Junkseylon). Commander A. deRichelieu, Siamese Navy, 1876. 
1163, Junkseylon, East Coast — Puket or Tonkah Harbour, by Commander A. deRichelieu, 
Siamese Navy, 1876. 

GULF OF SLOT. 

117 7 • Siam Gulf, West Coast, Hilly Cape to Lacon Bight. Surveyed by Captain A, J. 
Loftus, Siamese Navy, 187 2, 
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1179. Siam Gulf^ West Coasts Lacon Bight to Lem Chang Pra. Saryeyed by Captain 

A. J. Loftusj Siamese Navy^ 1872. 
1174. Patani Bay. Surveyed by Captain A. J. Loftus, Siamese Navy, 1872. 
1178. Singora Roadstead and Inner Harbour. Surveyed by Captain A. J. Loftus, Siamese 

Navy, 1872. 

BOOKS, &c. 

B«tum of Wrecks and Casualties in Indian Waters for the year 1876^ together with 
a Chart showing the positions in which they occurred. Prepared by R. C. 
Carrington, F.&.A.S., Registrar of Wrecks. 

Ditto ditto for 1877. 

Ditto ditto for 1878. 

List of Light-houses and Light- vessels in British India (Suez to Singapore), cor- 
rected irom official information. By R. C. Carrington, p.r.a.s.^ 1879. 

Spheriodlal Tables, for every ten minutes of the quadrant, showing the length in 
feet of a degree, minute, and second of latitude and longitude ; the correspond- 
ing number of statute miles in each degree of latitude ; the number of minutes 
of latitude, or nautic miles contain^ in a degree of longitude under each 
parallel of latitude, and the length, in cables, of a minute of longfitude, cor- 
responding to each nautic mile. Compression -g^. By R. C. Carrington, 
V.1LA.S., 1877. 

Glossary of French terms adopted on French Charts and Maps and in Sailing Direc- 
tions. By R. C. Carrington, f.b.a.s., Marine Survey of India, 1879. 

Catalogue oi Charts, Maps, Plans, &c., in the Marine Survey Department, 
Calcutta, Compiled by R. C. Carrington, Marine Survey of India, 1879. 

HYDEOGBAPHIC NOTICES. 
No. 

1. Rangoon River. By Navigating Lieutenant F. W. Jarrad, R.K., 1876. 

2. Mergui Archipelago. Cancelled ; superseded by Notice No. 8. 

3. Junkseylon and adjacent Islands. Cancelled ; susperseded by Notice No. 18. 

4. False Point Harbour* By Navigating Lieutenant O. C. Hammond, E.N., 1876. 

5. Koyouk Phyou Harbour. By Navigating Lieutenant F. W. Jarrad, b.n., f*b,a.s., 

1877. 

6. Salween (Maulmain) River. By Navigating Lieutenant F. W. Jarrad, b.n.j f.r.a.s., 

1877. 

7. Approaches to Point de Ghille Harbour. By Commander A. D. Taylor, i, N., 1877. 

8. Mergui Archipelago. Pages 7 to 10 of this Notice; susperseded by Notice No. 18. 

9. Indus Banks and Kurrachee. By Lieutenant A. W. StifEe, i.N., and the Master 

Attendant of Kurrachee, 1877. 

10. Pamban (Paumben) Pass. By Morris Chapman, i.n., 1878. 

11. Andaman Islands. By Navigating Lieutenant J. Tully, e.n., 1878. < 

12. Jiddah Harbour, Red Sea. By Commander W. J. L. Wharton, &.N., Her Majesty's 

Ship Fawn, 1878. 

13. Bed Sea, Navigation, Inshore passages. By the Hydrographic Office of the British 

Admiralty, 1878. 

14. Red Sea. By the Hydrographic Office of the British Admiralty, 1878. 

15. South Indian Ocean, Seyehelle, Farquhar Islands, and Madagascar. By Com- 

mander W. J. L. Wharton, r.n.. Her Majesty^s Ships Sheartoater and Faton^ 
1875-78. 

16. Torres Strait and New Guinea, South-East Coaiat. By Officers of Her Majesty's 

Ships emyloyed on the Australian Station, 1878. 

17. India, West Coast, Ratnagiri. RajapurBay and Yiziadurg. By Navigating Lieu- 

tenant F. W. Jarrad, e.n., f.ii.a.s., 1878, 

18. Coast of Siam, including Junkseylon and adjacent Islands. By Commanders A. D. 

Taylor, i.n., and A. de Richelieu, 1879. 

19. Africa, East Coast^ Pemba Island and adjacent coast. By Commander W, J. L. 

Wharton, R.N., Her Majesty's Surveying Vessel Favm, 1878. 
S&O. India, West Coast. The coast from Kundari Island to Chaul, and the harbours of 
Dabhol and Jaygad. By Navigating Lieutenant F, W. Jarrad, b.n., p.a.A.s., 
1879. {^Being prepared.) 
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NOTICES TO MARINERS. 
Notices to Mariners issued during tie year 1875. 

Vo» 1. Fixed Light on Green Island, Hong-Kong, China. 
* 2. Mai wan Rock, Malwnn. 
3. Fixed white Lii?ht at Dwarka, Kattywar. 
4 Mooram Shnlli Tivo Island, and Deril'a Point, Gnlf of Manaiur. 
" 6. (1) Fixed Light at Vizagapatam. 

(2) C9ral Shoal off Caltnra, Ceylon. 

(3) Rock off Barbepyn Island. 

6. Foundering of tbe Buoy Vewel Mata Mata, Rangoon. 
'^ * Beyolving Light near Acheen Head, Malacca Strait. 
(2) Auxiliary Light to ahore. 
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NotieeB to Mariners issued during the year 1876. 

No. L Temponvy diioontinnanoe of Hope Island Liffht duiiBg repairt to liight-hooee eolamn, CoFomandel Coast. 
„ 2. Exhibition of Hope Island Light, Coromandel Coast. 

8. Prohibited anchorage near the British Indian Coast Snb-Uarine Telegraph Cable, tfadras. 
4. Pnk Brasse auxiliary Light, Malacca Strait. 
(2) Island between Palo Nias and Sumatra. 
6. Vessels trading to Reunion, Indian Ocean. 

6. Replacement of the Bno> on the western edge of Dolphin Shoal, Chittagong coast. 

7. China Bakeer Light, Martaban Gulf. 
(2) Intended exhibition of Light on the Oyster Reef* 

8. Fixed white Light at Verawal. 

9. Buoyage of Eyouk Phyou, British Burma. 

10. Fixed white Light at Bet or Beyt (Gulf of Cuteh), Eattywar. 

11. Fixed white Light at Porbandar, Kattywar. 

12. (1) Displacement of the Buoy in Narakel Roadstead, Cochin. 
(2) Buoy marking the smooth-water anchorage to the southward of Alipee (Aulapolay), Trarancore. 

18* h) Intended Light on Pulo Pisang, Malacca Strait. 

(2) Sunken Reef in Siberoet Strait, Sumatra, West Coast. 
14. Deposit of stone mound at the end of the break-water, Colombo, Ceylon. 

18. Period of exhibition of the blue Light during the South- West Monsoon, Eastern Channri Light-vessel at 
the entrance to River Hooghly. 

16. Rock near west end of Pulo Brasse. 

17. (1 ) Beacon on two-fathom patch off Battlcaloa Boad, Ceylon. 
(2) Suspension of Light at Yizagapatam. 

^ 18. Directions for Eurrachee Harbour. 

M 19. Beacon on two-fathom patch off Bstticaloa Road, Ceylon. 

M 20. Fixed Light at Calingapatam Point, Coromandel Coast. 

The following Notices to Mariners were issued daring the year 1877 :— 

1. Alteration in Manora Point Light, Eurrachee. 

2. Dangers at Goa and Marmagao Roadsteads. 
8. Existence of rocky patches, Beypore. 
4. Pooree Port limits, Orissa Coast. 
6. Extension of the Hajamri Mouth of the River loidos. 

6. Red Lights at Port Victoria, Mah6, Seychelles. 

7. Light at Port Berherah, Gulf of Aden. 

8. Rock off Hingie Island, Bassein RiTor. 

9. Rock off Pegu Coast. 

10. Coral patch near Sultan Shoal, Singapore Strait. 

11. " Intermediate *' Light-ship^ entrance to River Hooghly. 

12. Position of Cochin Light-house. 
Ift. Position of Raleigh Rock, and additional beacona, Bombay. 

14. Buoy, marking Gindurah Kock, Galle. 

15. Alteration in Manora Point Light, Kurrachee; and disoovery of a bank near Towak Island, Red Sea. 

16. Dangerous rocks in Forrest Strait, Mergui Archipelago, and Richelieu Ro<!k off Kopah Inlet. 

17. Alteration in position of " Intermediate " Light-ship entrance to River Hooghly. 

18. Destruction of the Krishna Shoal Light-house. 

19. Correct position of Santipilly Light-house. 

20. Anchorage Buoys in Madras Roudstead. 

21. Liffht-vessel near Krishna Shoal, Burma. 

22. Additional information, Krishna Shoal Light-vessel and Light at Pooree. 
28. Alteration of position of Chittagong Lights, 
24. Night Signals shown by British Hlot Vessels in the English Channel. 

Notices ta Mariners issued during tke year 1878. 

1. Position of Middle Ground, Bombay. 

2. Error in position of Kridiaa Shoal Light-vetseL 
8. New Lights in Sunda Strait, &c. 
4. Corrected position of Krishna Shoal' Light-vessel. 

„ 6. Alteration of color of Chittagong beacons, and intended alteration in Dolphin Rock Light, Bom bay. 

6. Alteration of Malwan Light. * 

7. Kintoan Light-vesael, Tang-tse-Kiang. 

8. Burgeus Rock off Hingie Uland, Bassein River, Burma. 

9. Fairway Buoy at False Pointy Orissa. 

10. Intended Light and 1 og Signal on Little Basses Rocks, Ceylon. 
Intended alteration in Great Basses Bosks Fog Signal. 

11. Corrected positions of Zebayir Islands, Zebel Zukur and the Hanish Islands, Red Sea. 

12. Fog Signals and distinguishing marks for Light-vesael* River Hooghly. 
18. Exhibition of Light on Little Basses Rocks, Ceylon. 
14. Beacon on Chaul Kadu Rock, Bombay. 
16. Shoal near Tumb IsUnd (Jazirat Tanb), Peraiao Gulf. 

16. Light at Batticaloa, Ceylon. 

17. Upper Gasper Light-vassel entrance to River Hooghly. 

18. Red Lights on North Groin of Harbour Works, Madras. 

19. Reported Shoal, N. N. £ of Bahrein, Peraian Gulf. 

20. Alteration of colour of light at Klang Strait, Strait of Malacoa^Salangore— Malay Coast. 

21. Additional information concerning the reported Shoal, N. N. E. of Bahrein* 

22. Deposit of stone, eastward of Harbour Works, Madras. 
28. Reported Shoal, North-West of Cheduba Island. 
24. Exhibition of blue lights and Maroons at Krishna Shoal Light-vessel. 
26. Deposit of Stone, Eastward of Harbour Works^ Madras (additional information). 

26. VeBsels prohibited from anchoring near the Sub-marine Telegraph Cable between Diamond Island and 
the Mainland. 

27. Intended exhibition of a Reiutlving Light at Vakalapudi, in the Godaverj District 

Notices to Mariners issued during tie year 1879. 

1. Permanent moorings for Eastern Channel Light- vessel, entrance to Hooghly River. 

2. Suiflcen danger in Mergui Archipelago. 
8. Kevolviog Light at Vakalapodi, in the Godaveiy District. 
4. Intended alteration lu False Point Light. 
6. Shifting of the entrances to Honore (Honawar) and Mangalore, on the Malabar Coast. 

6. Fixed Light at Roji (Nowa Nugga) in the Gulf of Cutch. 

7. Fixed Light at the entrance to Toona Creek in the Gulf of Cutch. 

8. Fixed light at Goapnath Point in the Qolf of Cambay 

9. Wreck nurking vessels. 
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No. 10. The alteration in the position and improvement of Pooree Port Light. 

11. Shoal Coral Gronnd in Strait of Banka. 

12. Delagoa Bay. Removal of Cookbnm Light-vessel in bad weather. 
18. (1) Alteration in position of Beacons and Leading Lights —Bnrnett River Entrance, Australia. 

2) Fixed Light on Flap-Top Islet— Pioneer River -Rocky Islets. 
8) Revolving Light on Low Isles — ^Trioity Bay. 
(4) Leading Lights at Cook Town — Endeavonr River Entrance— Cook Harbour. 

14. Sunken dangers between Alguada Reef and Diamond Island — Bay of Bengal. 

15. Flashing White Lif^ht on Puysegur Point — New Zealand. 

16. Dangerous Rocks, N. N. W. and S. £. of the southernmost of the Brothers Islands— Andaman Islands. 

17. Australia— South Coast— Qulf of St. Vincent. 

(1) Prohibited Anchorage near Telegraph Cable, Port Phillip. 

(2) Buoys marking Battery Practice Range at Williams Town. 
(8) Fixed and Flashing Light on North Reef. 

18. Longitude of the Time Ball, Calcutta, and of Saugor Light-house, River Hooghly. 

19. (1) Discontinuance of additional Light at Fourth Point—Sunda Strait— Java. 
(2) Shoal in the Fairway to Batavia Road. 
(8) Fixed Light on Meinder's Reef— Madura Strait. 

20. (1) Shoal ground westward of Dumford Point— Soath Coast of Africa. 
(2S Distinguishing features marking the entrance to Tngela River. 
(8) Ditto entrance to Umhloti River. 

21. Buoys off Carwar Harbour (Sedashigar). 

22. (1) Alterations in Lights at St. Paul and St. Denis, R^noion Island. 
(2) Harbour Light at St. Pierre. 

28. Buoys off Carwar Harbour (Sedashigar). 

24. Buoys and Beacon^ Zanzibar Harbour. 

25. Alteration of False Point Light— Coast of Orissa. 

26. Red Buoy marking smooth- water anchorage off Porcaud, AUeppey. 

27. Change in the anchorage limits of the port of Madras. 

28. Intended diioontinuance of light at £l-weg (Sherm Wej-h), Red Sea. 

29. Interval of intended exhibition of blue Lights and Rockets at False Point Light-house. 
SO. Replacing bar Buoys in Cochin Harbour, and extiDguishiog the Light at Narrakel. 
81. Range of visibility of light exhibited from Krisha Shoal Light-vessel. 
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APPENDIX H. 

Report by Commandeb A. D. Taylor^ I. N.^ SuperitUendeiU of Marine Surveys, on the reeuli of his 

examination of the Phaton skoal and Alguada reefs. 

I have the honour to report the result of my examination of the Phsston Shoal and Algpiada 
reefs^ which has occupied me in the B^igh Rose for eleven days. I would premise that many 
discrepancies were found on all published charts. The shape and size of Diamond island and 
its outlying reefs were altogether faulty^ whilst its south-west reef was altogether omitted. 
The important discovery was also made that the bearing of Alguada light-house from the 
Moidan Phya pagoda^ was 2^ W in error; and that^ whilst the bearing of the light-house from 
Porian point was correct, the bearing of that point from the pagoda had the same error (2^ 
20') on admirality chart No. 152 of Preparis, North-Channel. 

2. I have now taken angles at Moidan Phya pagoda, as also at a temporary staff on Porian 
point, at Diamond island flag-staff and Alguada light- house. Having also taken several sets 
of true bearings I can render the chart approximately correct, that is to say, the points and 
islands, reefs and headlands will be relatively right. Moreover, the submerged banks and reefs 
have been extensively sounded over, and navigators may have more confidence henceforth in the 
charts when corrected. 

3. The error in Azimuth from Pagoda point involves the placing of Alguada light-house 
just 40 seconds on a south 56^ west bearing from its present assigned position, and this length- 
ens the reef on that line ; but the north-east tip of the central ridge, where the structure is 
built, is tolerably well depicted on the chart. The dry rocks of Alguada reef lie in 3 paraUel 
ridges, of which the central is highest and forms an almost unbroken line north-east,-by*ea8t 
and south-west-by-west of about one mile in length. The hght-house stands only 300 
yards from the south-west end of the reef, and not in the centre, as hitherto depicted on the 
chart. 

4. There is, moreover, good anchorage for vessels communicating with the light-house 
between December and April, to the eastwfird of it in 7 or 8 fathoms over a sandy bottom. 
Bring the light-house between west-and-west by north-and steer in for it till the summit of 
Hengie islands is over Diamond island flag-staff. At this anchorage the small basket beacon 
on tbe north-east tip of the light-house ridge will bear about north. During the South- West 
monsoon there is another anchorage, right under the lee of the reef, between the horns of the 
central and northern ridges of rocks, with the light-house bearing south-west, and the 
basket beacon about 2 cables off and bearing about south-by-west. Here you g^t 6 or 7 fa- 
thoms. The delineation of these anchorages on the chart involves the erasure of some rocks 
which are now represented as lying eastward of the light-house. 

6. I have now to describe the water space between Alguada reef and Diamond island. It 
consists of a series of shoal rocky ridges with guts of deep water intervening. These ridges 
are echelonned in parallel lines from the reef towards the island, so as to render the navigation 
between the two exceedingly dangerous. Indeed, I may say that the entire passage, which is 
8 miles broad, though apparently safe in some parts, should never be attempted by even a small 
vessel. Those ships, which may have heretofore passed through, certainly escaped marvellously. 
There is absolutely no safe channel. Towards Alguada the ridges lie north-east-by-east and 
south-west-by-west over the Phsston shoal, and nearer to Diamond island they lie about 
north-eadt-by-north and south-west-by-south. The spurs of rocks (sandstone) which radiate 
from the island itself take a more north aud south direction. 

6. The effect of this peculiar formation is to leave lanes of deepish water which lie nearly 
north-east and south-west. Now the winds hereabouts, throughout the whole north-east mon- 
soon, say, from end of November till April, are generally at north, north-west seldom veering 
to the east of north, and only, as sea-breezes, backing to north-west. On a north-east-by- 
north course a sailing ship may possibly have passed close-hauled between two of the ridges 
safely, though in small water. Under similar conditions of wind she may have passed out on 
a south-west course. But I trust that no vessel will henceforth attempt this most dangerous 
passage. 

7. The India Government Steamer Hugh Rose grounded on a ridge at the distance of 2^ 
nautic miles on a north-north-east (magnetic) bearing from the light-house, but drifted over the 
fihoal in less than 10 minutes. A rocky head, above 5 feet under water, was plainly visible from 
her forecastle, only 5 yards to the north-east of her, whilst we had 3i fathoms on the starboard 
quarter and 12 feet in the starboard forechains. As her bow paid off when the gibbs were 
hoisted, and the vessel floated over the reef, this rock passed along her port side at the same 
distance. About one hundred yards eastward of the rock we had 9 fathoms. 

8. Intermediate between the Hugh Rose rock and the Phseton shoal, or 3,600 yards from 
the former, and also bearing north-north-east from the light-house, anoth^ ridge presents a 
rocky head with only 16 feet at low water. This ridge is two miles in length north-east and 
south-west. When the sea-breeze blows, or when there is a current setting across these 
ridges, their long lines may be plainly perceived by the broken water. 

9. The Phseton shoal has several rocky heads. We found 3 or 4 shoal lumps with depths 
of only 12 to 13 feet. The pilots inform me that their boat has touched at one spot in 6 feet. 
This shoal is nearly connected with Diamond reefs on the north ; whilst a deepish gut, only 
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half a mile wide^ separates it from the intermediate ridge mentioned in the last paragraph as 
Ipng northward of the Hugh Rose reef. 

10. I would also point out here that^ to the north-west of Diamond island^ at the distance 
of S and 4 milesj there is a sand bank, which formerly had 4i fathoms, but now has 3i fathoms 
only. The fair channel into Bassein river from the northward used to pass between this shoal 
and Pagoda point. The course inward was about south-east i east towards the Fairway Buoy. 
But only vessels of light draught should now attempt it. The only really deep channel for 
vessels coming from the northward, is round the south side of this shoal, or about one mile to 
westward of Diamond island, with the red Buoy touching the south-east low extreme of Hengie 
island. The Fairway buoy may be steered for when it bears to southward of east. 

11. Having described the dangers I will now state how we came to hit upon Hugh JRose 
rock. After sounding all round the Alguada reef, and for the purpose of taking up anchorage 
to eastward and thence visiting the light-house, we were leisurely at half speed proceeding 
round the north end of Alguada reet at a distance of 2^ miles, where the chart showed deep 
water, 21 and 29 fathoms, and where the native pilot assured us there was no known danger. 
We had no ground at 20 fathoms for several casts, then a cast of 9, then 6 and 4, as fast as 
the lead could be hove, immediately after which the steamer took the ground as described in 
paragraph 7. Mr. O'Brien, the Senior Pilot at Diamond island, obligingly lent me his steam 
launch for one day's sounding over the Phseton shoal. 

12. In concluding this report I would bring to the notice of the Government of India 
that the officers of the Hiigk Bose, Captain E. H. Fenn, and Messrs. J, Clarke, E. J. Beaumont, 
and J. Casey, have rendered me much cheerful assistance. 
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APPENDIX I, 

Report by Commander A. D. Taylor, LN., Superintendent of Marine Surveys, on the inspeetioit 
tours made by Aim, mth the permission of the Government of India^ during the season of 

2. In the first place I visited Chandbally, and having been requested by the Bengal Gov- 
ernment to state how far the Dhumra river entrance required surveying and what means might 
be afforded to the Port Ofiicer at Chandbally (Mr. Webster, who had served as Assistant on 
the Hooghly river survey for several years) to enable him to carry out a partial examination, 
I suggested that the Maiine Survey Department should lend the necessary instruments ; sextant, 
station pointer, compass, &c., were accordingly sent to Chandbally on 26th November 1878. 

8. On 9th October, I proceeded to Bombay to meet Colonel Thomason, R.E., and 
Captain Baird, R. E., the former officer being associated with me for the purpose of considering 
the values of the several harbours of India, whilst Captain Baird and I had to select positions 
for tide gauges. In the course of November and December, partly by utilising the I. G. 
Steamer May Frere and otherwise by picking up the British India Steam Navigation Com- 
pany's coasting steamers, we managed to inspect Carwar, Honore, Mangalore, Beypore, and 
Cochin. 

4. Before the arrival of Colonel Thomason, and taking advantage of the May Frere not 
being then required by His Excellency Sir Richard Temple, I spent a few days in examining 

nr OA fo V J ^ J o^xv Bhaonagar channel, as reported in my letter marginally noted. 
December 1878?''^"^' ^he result of this examination will be published as soon as practi- 

cable. The Executive Engineer of Bhaonagar, by direction of 
His Highness the Thakore, has since been extending the survey operations to the new dock 
and the town itself. When his work reaches me I shall be able to issue a chart of the river. 
His Highness also cordially agreed to my proposal that his Engineer should procure from 
England and erect a self -registering tide-gauge of Captain Baird^s pattern near Bhaonagar 
light-house ; this will prove of great value when the re-survey of the Cambay gulf is taken 
in hand. 

5. Previously to returning with the May Frere to Bombay I visited Jageshwar, having 
been requested by the Bombay Government to consider its fitness as a starting point for a 
steam ferry across the Cambay gulf. 

6. In the month of January 1879, the Steamer Margaret Northeote being available at 
Tuticorin after undergoing protracted repairs at Bombay, Colonel Thomason and I proceeded 
from Calcutta to Madras and Tuticorin and thence to the Paumben channel. Finding that 
Mr. Chapman's late survey of the pass did not extend far enough eastward to meet the Colonel's 
views with reference to a great ship canal, and as bad weather was absolutely hindering the 
completion of the outer soundings at Tuticorin, I directed Mr. Chapman to return to Paumben 
with his steam-cutter and extend his sounding operations to the eastward as required. With 
the aid of the Ma/rgaret Northeote he was able to do this in the month of February, afterwards 
returning to Tuticorin and completing the survey thereof. The drawing of the additional 
surveyed area — which comprises two more miles, both to northward and southward of the coast 
of Rameswaram island, and many more soundings — is being got up in the Drawing Branch, 
and a copy of this will be supplied to Colonel Thomason. 

7. On the 1st February I proceeded from Madras to Rangoon; there, according to pre- 
vious arrangements with the Marine Department, the I. G. Steamer Uttgh Rose awaited my 
arrival. I tock that vessel to the Krishna Shoal, across which I ran several lines of soundings. 
This examination satisfies me that the shoal remains of much the same form as depicted on 
the chart. The I. G. Steamer Ava is said to have sounded all round the spot very shortly 
after the screw pile light-house was missed, and it was officially reported then that the sound- 
ings taken gave a depth of 6 fathoms all round at low water. 

8. I found no such depth anywhere near. The St>ar light-vessel is anchored 4 miles to 
the eastward of the position formerly occupied by the light-house. She is in 4} fathoms at low 
water of spring tides. The Hugh Rose sounded away from the Star on two lines, firstly, north- 
west-by-west-^-west, on which course at half a mile off we had 4 fathoms (reduced), thence 
the water gradually shoaled till at 2^ miles the depth was 10 feet (reduced) ; this was the 
shoalest water found and the breadth of it was only 100 yards ; afterwards the water gradually 
deepened till at 1^ miles further on the same course, we had 4t\ fathoms (reduced) ; this was in 
the well-known channel between the shoal and the shore. 

9. The second course we steered from the light- vessel was west-south-west. Near the vessel 
we had 4i fathoms (reduced), thence gradually' shoaling we had 3 fathoms at 8 miles off and 
2^ fathoms at 4 miles from the Star. This least depth (15 feet) was maintained for 10 min- 
utes, which proves that the shoalest south part of the Krishna is nearly a mile broad. At 5^ 
miles from the Star we had 8 fathoms, and at 7i miles we again deepened to 4^ fathoms. 
From this last position we stood on the same course west-south-west but did not get 6 fathoms 
(reduced) till we were 10 miles from the light- vessel. 

10. I firmly believe that search was not made at the right spot neither (from What I 
hear) was it made by the right method. Moreover, I think it very likely that a few days' 
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search with the Uugh Rose, next Jantuiry or February, might result even at this late date in 
our hooking some portion of the submerged structure. 

11. I^m the Krishna Shoal X took the HugA Ron to Diamond Island, and after 11 days 

hard work, we obtained data for bringing out a new chart 
No. 16 (Sarveyt) of the 7th March ^f ^^^ neighbourhood of Ph»toji shoals and Alguada reefs 

This chart is now ready for publication. In my letter as per 
margin I have already submitted some details concerjiing these reefs and the discovery of dan« 
gerous rocks. 

12. From Diamond Island I proceeded to Port Blair (Andamans), at which place Colonel 
Thomason and Captain Baird had arranged to meet me, and did meet me, on the 24tb February. 
There Captain Baml fixed upon a site for a tidal station. On the 87th we all proceeded in the 
India Ooyerment Steamer Hugh Rose to Mergui. Having there also selected a site for a self 
registering tide gauge, we went on to Maulmain. At Moulmain town^ and also at Amherst by the 
Salween river mouth, tidal stations were selected. Afterwards we went to Kaqgooo river where 
a similar inspection and selection .were made. At Rangoon I discharged the Hugk Rase 
which vessel then proceeded to Maulmain to be docked and repaired. 

IS. At Diamond Island and also at Bassein Captain Baird and I again took notes of spots 
where eyentually tide gauges may be advantageously set up. Kyouk Phyoo and Akyab were 
the last prospective tidal stations we examined on this tour. From Akyab we proceeded in the 
British India Steam Navigation Company^s Steamer Commilla to Calcutta, where we ai rived 
on the 2l8t March. 

14. In my letter No. 84 (Surveys), dated 24th December 1878, I pointed out how the 
wishes of the Bombay Government, with regard to the examination of the ports of Seraia and 
Kutch Mandvi, could be met if the JUay Frere were again placed at my disposal for a few 
days. The Secretary to the Government of Bombay in the Marine Department subsequently 
informed me that the vessel could be again lent in the beginning of April, subject to the con* 
tingency of her being required to take His Excellency the Governor to Oarwar about that time. 

15. Proceeding to Bombay on 5th April I found that the May Frere was still being 
utilised by the survey party under Lieutenant Jarrad, R.N., who had only received her on 20th 
March instead of (as previously anticipated) about the middle of January. 

As it would have been very detrimental to the interests of the important Marine Survey 
ofE Chaul and Eenery which was being conducted by Lieutenant Jarrad (and which, I may add, 
has since been brought to a satisfactory completion)^ I deemed it advisable to forego the advantage 
of proceeding to Kutch Mandvi in the May Frere, and I therefore took passage to that port 
in the British India Steam Navigation Company^s Steamer Fingorla, 

16. I may here mention that a chart of Yerawal had been compiled in this Department 
but could not be published till the positions of the new light-house and new piers (in course of 
construction) had been determined. Calling at Yerawal in the S. S. Vingdrla I had the 
opportunity of obtaining this most important information, and by sounding in the roadstead 
I discovered some dangerous patches of rock outside the port. The chart is now being - photo- 
zincographed. 

71. With regard to Mandvi, I have to state that it had been reported to me by several 
British India Commanders that there was something radically wrong in the only published chart 
of the place regarding the relative positions of the principal landmarks. Owing to these re- 
presentations I g^ve directions to Mr. Carrington that, from the records in my office, a chart 
of the approaches to Mandvi should be compiled on a large scale, and in the course of this com- 
pilation it was discovered that Assar Pagoda was about half a mile out in latitude on the only 
officially published chart. This error had crept in in some imaccountable manner when the 
general chart was compiled by the late Mr. John Walker^ Geographer to the East Indian Com- 
pany, and strange to say the mistake has existed undiscovered for twenty-five years. The Hy- 
drographer's attention will be called to this. Whilst at Mandvi I took observations to test the 
triang^lation of the larger-scale originals from which our chart is compiled, and being satisfied 
of their accuracy, our new chart will be published immediately. On this visit I was also able 
to ascertain the extent to which the Albert Edward breakwater at Mandvi had been carried and 
what alterations had taken place at the entrance of the creek since the construction of these 
harbour works. I visited the light-house and made suggestions to the Executive Engineer as 
to the necessity of carrying off from the burners the smoke which is now in a great measure 
confined within the lantern and blackens the glass-panes thereby, tending towards the morn- 
ing to dim the brilliancy of the light. 

18. Having inspected Mandvi^ I sailed across the Gulf in a small hired native vessel and 
examined Seraia bunder, where I learnt that the operations of the Great Trigonometrical Survey 
had extended to this place only a few months before. If a tracing of their work can be fur- 
nished me^ I shall be able to improve the shore features of the preliminary chart of Seraia 
which I have had prepared in this office for publication. I was enabled to make several addi- 
tions and corrections to the original chart and collect information regarding tid<>8, besides 
satisfying myself that^ by means of two small light-houses and a few buoys, the approach to an 
excellent harbour might be made perfectly easy all the year round to vessels of the largest size 
and at all times of tide. My report on this place and Kutch Mandvi will be submitted when 
the new charts are ready. 

19. It will thus be seen that I have carried out the inspection of the ports alluded to in 
paragraph 27 of the minute by His Excellency the Governor of Bombay, dated 11th September 
1878. fiat, in addition to the above, the Bombay Government, in a Public Works Resolution 

w 
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aa per margin^ requested Colonel Thomason and myself to 
NoTSiw T isk (RXiS ®^^™"^^ ^^ select the best of two or three places whence it was 
dated 16th October, 1878. proposed to start a steam f eny from either the Sorat or Broach 

coast to Gogo or Bhaonagar m Eattywar. One of these places 
(Jageshwar) had already been visited by me in October last (as mentioned in paragraph 6)|bat I 
did not receive the letter containing the farther wishes of the Bombay Government tiU my 
return to Bombay with the May Frere on 1st November. Then Colonel Thomason informed me 
that he was instructed by Sir Andrew Clarke to postpone his visits to all the minor ports and 
only to inspect the more important harbours at present. This question therefore reg^xling the 
best site for a steam ferrv — so far at least as any consultation between myself and Colonel 



Thomason or my actual inspection of anv of the places recommended as a terminus on the 
Guzerat shore (except Bhagwardimdi and Jageshwar) is concerned — ^remains in abeyance. 
However^ I have submitted to the Bombay Government my own decided preference of the 
village of Karanj^ near Bhagwa, but at the mouth of Kantiajal-kari, as the most likely position 
for the Guzerat terminus. 

20. From Bombay I returned to Calcutta vid Madras, wishing to settle by actual inspec- 
tion the position of the new Vakalapudi light at Cocanada, and to gain more information about 
Vizagapatam and False Point. These two last places I had been prevented from visiting in 
company with Colonel Thomason and Captain Baird in the beginning of February when I had 
to cross over from Madras to BAngoon to meet the I. G. Steamer Hugi Base at the appointed 
time. My final return to Calcut^ from all the above tours was on the 18th May. 
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J. 

Statement shewing the cost of the Harine Snr?ey Department from the let April 1878 

to the Slst March 1879, inclusiye. 



FABTICULAia. 



Ofyicb^ ot tee SxrFXBivTBHDnrr of MABimi Suititb. 

Superintendent of Harine SornnrB 
Superintendent, Compiling and Drawing Branch 
OmoB Establiehment 



CovrvsoEm Eznvsss. 



Amount of eadk 
item. 



••• 

••• 



!•• 



Office contingencies including instrumenti, books, Ac. • 

Travelling and halting expenses during inspection journeys 

House rent paid to Supermtendent» Compilug and Drawing Branch 



SoZBHfZVIO OmOBBS. 



... 



••• 



••* 



••• 



••t 



Scientific Officers 

Medical Officer and Naturalist ... 
House rent and conyeyanoe allowance to Surreyors 
field allowance of Surveyors whilst absent from Calcutta on survey- 
ing duties ... ' ... ... ••• 

Travellmg allowance of Surveyors to and from the surveying grounds 



No. 1 (Bombay) Pabtt.— 8nix Cutkbb " OirdUiiane." 



••• 



.1. 



'Wages of crew ••• ••« 

European and Native provisioners 
Contingencies •»• «« 

Stores M 
Bepairs ••• 
Passages of crew 



... 



••• 



»•» 



.•• 



••• 



••« 


«•• 


.•* 


•M 


... 


... 


• •• 


.*• 


• a. 


... 



... 

• •• 

• «. 
... 



No. 2 (MiDBAS Pabtt.— Stbam Cutisb ** Ordemoiek:' 



Wages of crew «• m 

European and Native provisioners 

Contingenoies 

Stores »•• «M M. 

Bepairs •» •« 

Passages of crew ... 



... 
••fl 
... 



... 



»•• 



••• 
... 
••• 



••• 
... 






Charges incurred in the Bombay Dockyard and delnted to the Marine 
Survey Department, on account of the surveying steamer, 
*' Jkveatigaior " building in the Dockyard 



•** 



littOBLLAlTBOUS OHABOBS IKCUBBBB BT OTHBB DBPABTMBim 

AHD Dbbitbd to thb Mabutb Sitbybt Dbpabtmbbt, 
Cost of driving the silver nail into the surveying steamer ** Inveiti' 

ffOmOr mm ... •.• ... ,,^ 

Printing notices to Mariners, Ac ... 

Cost of charts photoiincographed at the Surveyor General's Office ... 

Stationery and drawing materials „. 

Surveying instruments and repairs thereof ..• 



•.. 



•t* 



Total BunBe 



!•• 



Be. A. P. 

21,e00 

10,438 6 3 

8,585 U 2 



4,934 4 2 
2,730 4 4 
1,095 



40337 6 9 

5,300 

408 14 

12,197 8 
1,979 6 11 



5,401 8 11 

1,118 4 

925 4 8 

1,160 11 9 

97 5 10 

28 1 



4^989 9 1 
841 7 9 
906 14 4 
872 1 7 
511 4 9 
942 6 11 



27,547 2 1 



400 

326 13 

2,989 

675 8 6 

1,374 7 



••t 



Total of each 



Bs. A. P. 



40,619 3 5 



8,759 8 6 



60^221 2 8 



8^731 2 



8,563 12 5 



«,547 2 1 



5,765 12 6 



1,60,207 11 7 



A. D. TAYLOR, 
Superhtendent, Marine Bwrvejf iff India. 
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E. 

fit o£ the MaiiAe Siuvey Department 
the 30th September 1879. inclnsiye. 



• 

» 




p 








• 

Pastzcuiabs. 

__ # 




Amount of each 
item. 


Total of each 
heading. 


OtFlO OF mt SltPBkHrTtHDBirT OV MiSUtl SOBTSTB. 




Bs. A. P. 


Bs. A. 


P. 


Superintendent of MmiH^ Sarr^yt ^ ^ 


«. • 


10,800 









Superintendent, Compiling ftAd Dfawmg Branch .^ 


... 


7,809 10 11 






Office Bfltablishment 


.. • 


4,690 11 


6 














22,800 6 


5 


^ OtFlC^ CoirtiNaBNCiBS. 








w 


Office oontingenoies incltiding the bdst of charts almiraha, 4ke. 


••* ; 


3,815 12 


2 






TmTelling and halting expenses during ine(pection journeys 

1 


• • 


1,894 









House rent paid to Sfiperintendent, Compilmg and Drawing Branch 


652 





5,261 12 


2 


• 








SCIBKTIFIC OFFICfeBS, 












Scientific Officers *. 


... 


17,959 5 


2 






• 
M^didd OfOn^t bnd NftturaliBt m. ^ 


* • . 


3,454 13 


5 






Field allowance of tunreyors whilst absent from Oatetrtta on 
^veying duties .>. •„ ^ 


Bur- 


5,865 









* 

Travelling allowance <of Surveyors to and Arom the suryeying grounds 


98 12 





27,372 14 


7 






# 




No. 1 (BoMBAt) Pab*y.*-Stbjlm CtJTTBR " GirdUstone" 




• ' 








Wages of crew r.. .^ 


... 


2,209 6 10 






European and Native provisioners — 


... 


504 8 


6 






Contingencies «..«»• ^ 

1 


'^ 


459 1^ 


9 






• 
K^tores ... «M ••• •■• ••• 


•.. 


53 15 


2 


3,227 12 


3 


1 , 






# 


No. ^2 OVfADBiPB) PiUTT.— Stbam Cuttbb " Greenwich " 






* • 






1 
Wages of crew ... •>. ;.. 


•* 


2,824 7 


4 




• 


European and Native provisioners 


... 


i 883 9 









Contingencies ,.. ... ... 


.•• 


581 14 









Jtopairs M* >.. ••• ••• «•• 


. • • 


Z96 8 









Passages of crew ».. ... ... 

* 


- 


«50 8. 





A /\OCl % A 


« 


• . . 


• 


' 




4,088 14 


4 


MiRdlLiiAiifeous Chakobs. 


1 


• 


» 






Special ijUowance to the widow of an Officer to enable lier to proceed 
to England ... .«• ... ... ... 


1,000 





1,000 









• •• 


• 

Total Rup^hs 


63,751 11 


9 



A. D. TAYLOR, 

Sfiperintendentf Marine Survey of India. 
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